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Preface 


SEviRAL )^cars ago, the famous explorer Stefansson edited a 
collection of “Great Adventures and Explorations.” The book 
contained accounts of stormy sea voyages, journeys to the poles 
and travels overland to countries never before penetrated by 
civilized men. There is vast appeal to our love of adventure in 
these trips to unknown lands. Yet the voyages man has made into 
the frontiers of the mind are fully as dramatic, and to many 
individuals enormously more exciting. 

The present book concerns itself with some of these other 
adventures. The territory explored is that which lies beneath 
the skin of the animal man. Snow, ice and other hazards are 
replaced by the “very small living creatures,” the microbes of 
van Leeuwenhoek. The early blundering attempts to find a 
passage to the Indies find their counterpart in the first fantastic, 
often horrifying, remedies for disease. The death of Scott in the 
Antarctic is no more heroic than that of Lazear, martyr to yellow 
fever. The discoveries of Vesalius and Harvey opened new 
vistas as surely as did those of Columbus. 

j^s originally conceived, the volume was intended to collect 
for the layman some of the most significant and dramatic writings 
from the entire field of medicine. A period of over five years 
of reading and research, carried on from one coast to the other, 
began. The most ancient documents in translation, as well as 
the most up-to-date periodicals, were examined. Innumerable 
books and articles were discarded as being too teclmical or too 
specialized, or simply because something better was available. 

XT 
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There remained a manuscript roughly three times the length, of 
the present book. From this, the works which best fitted into 
the overall plan were finally selected. 

The arrangement, after the Introductory section, is roughly 
chronological. In order to fit the articles into a comprehensible 
pattern, we have divided the book into five divisions, representing 
five great eras of medicine’s growth. However, the chronological 
method has not been slavishly followed — for example. Dr. Ben- 
jamin Rush on the ravages of yellow fever in 1793 appears next 
to Dr. Agramonte’s story of the first great conquest of the 
disease in 1900. When read consecutively, from cover to cover, 
in conjunction with the Synopses which appear at the beginning 
of each section, the volume gives an idea of the historical growth, 
the slow accretion of knowledge, which has resulted in the mas- 
sive structure of modern medicine. Or the reader may choose an 
article at random, jumping from viruses to medicine men, from 
x-rays to medieval remedies. In either case, it is hoped that he 
will gain an appreciation of how the doctor has come to learn 
what he knows, of the problems which still remain, and of the 
overpowering human interest of every facet of the search. 

The book should have reference value, for here are some of 
the papers that have made medical history, written by the masters 
themselves — ^Par6 on the treatment of gunshot wounds, Jenner on 
vaccination. Lister on antisepsis, Koch on tuberculosis. Some- 
times, it has seemed advisable to use the words of those who have 
been best able to evaluate discoveries in the perspective of history. 
Thus a noted modem physiologist,^ Sir Michael Foster, looks back 
on the early days of his science to write on Vesalius and Harvey. 
Thus A. A. Brill, one of the first to introduce psychoanalysis into 
the United States, describes the contributions of Freud. Nor do 
we limit ourselves to scientific discovery. Dorothea Lynde Dix’s 
impassioned Memorial to the Legislature of Massachusetts in 1843 
grew out of no medical training but only out of her sickness of 
heart when she saw the awful condition of the insfine in her day. 
Unlike most documents of the first importance, th^ paper is writ- 
ten with consummate journalistic skill. From it gre^ a whole new 
conception of the handling of the mentally ill in America, 
However, mere lists of discoveries and achievements “are to the 
history of medicine hardly more than a skeleton is to a living 
body,” to quote Professor George Sarton of Harvard, one of the 
greatest modern historians of science. “Discoveries may be im- 
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portant, but personalities are infinitely more so,” he says in a 
selection which is included in the Introductory section because it 
helps explain the aim and purpose of the book. For this reason 
we include the heart-moving story of Pasteur’s battle against 
rabies, taken from the biography by his son-in-law. Here too is the 
incredible and horrifying account of how Semmelweiss struggled 
to end the murder of mothers and infants at childbirth, his words 
unheard and he himself dying a martyr. John Hunter, famed i8th 
century surgeon, tells how he inoculated himself with a venereal 
infection in order to study its progress. Cecil Woodham-Smith 
describes Florence Nightingale’s conquest of the filth and suffer- 
ing of the Crimean War. James Thomas Flexner shows how the 
discovery of one of mankind’s greatest blessings, anesthesia, re- 
sulted in misery for the discoverers. 

T^he ^‘■ory of medicine has other aspects. It has been said that 
there is nothing man will not do and has not done to rid himself 
of disease. In the pages that follow are dozens of examples of his 
utterly unavailing self-torture. Here also are the great doctors — 
Osier, Halsted, Welch and Kelly, the “big four” of Johns 
Hopkins; Hertzler, the famous “horse and buggy doctor”; 
Schweitzer, the musical and philosophical genius who became a 
medical missionary. Great modern experimenters — Cannon, 
Fleming, Stanley — tell something about their problems. Medical 
students appear through the eyes of Oliver Wendell Holmes and 
A. Conan Doyle. The patients themselves are represented by 
Bentz Plagemann telling of his own attack of polio. 

By its very nature, “Great Adventures in Medicine” does not 
attempt to present a detailed and connected history of the subject. 
Nor, as has been made obvious, can any volume of this size even 
approximate encyclopedic treatment. Space limitations have made 
it necessary to omit great names, distinguished writers, important 
subjects. However, the writings here included may well inspire 
readers to go further afield. It is hoped that these readers will 
nurtiber doctors themselves, who sometimes know too little about 
the literature of medicine which is n^^t immediately applicable to 
their daily practice; medical students; young men and women 
who look forward to medicine and nursing as careers — as well as 
intelligent laymen to whom the book is primarily directed. 


S. R. and H. W.» September, 195a 




Introduction 


Th/^ book is appropriately entitled GREAT ADVENTURES 
IN MEDICINE for scientific research is a great intellectual ad- 
venture. It is well to emphasize this quality of science at a time 
when science is valued most by many people for the material bene- 
fits it provides. The material benefits are obvious. The intellectual 
or spiritual values are subtle, but they have a profound influence 
on our thoughts and on the conduct of our lives. The discoveries 
of science have given us knowledge and understanding which 
have dissolved old prejudices and superstitions which were rooted 
in ignorance of nature. The endless frontiers of knowledge have 
stimulated man’s curiosity and have kept alive his will to know. 
This curiosity is tbe primary motive of the scientist. It is a human 
characteristic which invigorates our culture and gives zest to life. 
The great discoveries described in this volume are recounted by 
adventurers who pioneered in the timeless quest for greater under- 
standing. Those who read of their adventures will gain greater 
hope for a*better future for these are accounts of great undertak- 
ings of the human mind. 

The publication of this book follows closely an announcement 
of great historic significance: the dc <th rate in this country has 
declined forty-five percent in fifty years. This achievement has 
been made possible by the scientists who here tell of their adven- 
tures. It is a spectacular achievement, but it is only the first fruit 
of their investigation. The knowledge which they have provided 
is also the foundation for new discoveries in the future; it is 

xix 
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scientific capital which will be utilized in still unknown ways for 
the further prolongation of life, for the prevention of disease and 
for the better relief of suffering. Accordingly, the reader has 
before him a book which records achievements of the past and 
forecasts the future. It is of timeless significance and interest. 

As is characteristic of all intellectual adventures, science is not 
static. Each new discovery suggests new questions concerning the 
nature of man and the world in which he lives. New knowledge 
provides new means for answering those questions. A civilization 
based on science is not static. The applications of science reshape 
the relations of man to man and of man to his environment. By 
the use of science, men recreate their environment and modify 
the structure of the society in which they live. These changes, 
born of science and technology, pose new problems for solution 
by scientists primarily concerned with the furtherance of human 
welfare. If our civilization is to provide lives that are more satis- 
fying as well as longer, machines must be better adapted to their 
users, new sources of energy must be utilized in accordance with 
biological needs and limitations, social relations must be shaped 
with regard for the characteristics and requirements of individ- 
uals. There is a growing realization of the need for greater rec- 
ognition of these biological requirements and human values in the 
planned evolution of our civilization. The knowledge of man 
revealed by the writers of this book will be the foundation for 
Such a wholesome social evolution. 

The rapid increase of scientific knowledge has fostered scien- 
tific specialization. Few scientists are now able to comprehend 
more than a small body of scientific knowledge; progress is made 
by solving limited problems. But the advance of any field of 
science is furthered by new developments in other areas of sci- 
ence. The significance of new discoveries is enhanced when they 
are related to other fields of knowledge. Accordingly, GREAT 
ADVENTURES IN MEDICINE has a special -value in these 
days of specialization for it was written by scientists who had a 
broad grasp of science; few of them were narro^ specialists or 
technicians. Readers will better comprehend tht unity of all 
science. 

I believe the greatest value of this book is its emphasis on the 
humanitarian values of science. This is especially significant at a 
time when the leaders of totalitarian nations seek to use science 
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for the suppression of human freedoms. Science depends upon 
those freedoms. Science, in turn, furthers those freedoms if 
science is used for the benefit of man as did those who engaged 
in these great adventures in medicine. 

Detlf.v W. Broxk 
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Introductory 




Parf I 


Introductory 


SYNOPSIS 

Any collection of the most significant 'writings in the field of 
medicine should rightfully begin with ^^The Hippocratic Oath?^ 
Even today ^ more than twenty centuries after it was composed^ it 
is subscribed to by physicians all over the world. Some of its 
original provisions no longer apply. Its greatest significance 
lies in the ethical standard, the moral code which it established, 
and which no reputable physician will transgress. It has inspired 
physicians in a way which is itself inspiring. Surely no other art 
or business or profession can boast such a record of devotion to 
human welfare. There are men like the Chamberlins who invented 
the obstetrical forceps and kepf the secret for generations while 
women died in childbirth; but for each of these there are thou- 
sands of general practitioners who die of overwork, or tnedical 
scientists who infect themselves with loathsome or fatal diseases 
to observe she symptoms and test possible cures. 

The Code survived even the intellectual sleep of the Middle 
Ages, when charlatanism was at its peak. Amidst the ignorance 
and quackery of the time, Maimonides, a Jewish physician, com- 
posed his moving ^^Oath and Prayer , ' which compared to ^^The 
Hippocratic Oath^^ is comparatively unknown, but which ranks 
with the great personal credos of all time. 

We have already commented in the Preface on ^^The History 
of Medicine^^ by Professor Sarton, the distinguished Harvard 
historian. As has been stated, this short selection owes its place 

3 
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here to the light it throws on the aims of the editors in preparing 
this book. One additional point should be made. Professor Sarton 
saySy deeper study of almost any discovery reveals that what 
we call the discovery is only the final clinching of an argument 
developed by many men throughout a long period of timeP That 
point should be borne in mind time and again^ as we consider 
Harvey^s discovery of the circulation of the bloody made after 
many men had stopped just short of the final idea, or Pasteur's 
annihilation of the theory of spontaneous generationy which had 
been argued for generations. 

The final article in the section is the fascinating ^Trom Folk- 
ways to Modem Medicine''' by the noted physician Walter C. 
Alvarez. In it he considers the miraculous changes which have 
taken place since the days of the cave man. It is his thesis, as it is 
that of other students, that medicine as we know it began when 
mankind ceased to believe in disease as the work of malevolent 
gods and so began to search for earthly causes. He shows further, 
with a wealth of illustration, how the old-time witch doctor has 
existed side by side with the scientific man of medicine from the 
earliest times to the present. The Century Dictionary, under 
^'‘medicine f'' gives two distinct definitions: 

1. The art of preventing, curing or alleviating disease . . . 

2. Something which is supposed to possess curative, supernat- 
ural or mysterious power; any object used or any ceremony 
performed as a charm . . . 

As Alvarez shows so clearly, the second is always ready to take 
over when the first fails, ready ta promise anything from a cure 
for cancer to eternal youth. The evidence appears time after time 
in the contents of this book. The magical remedy is accepted by 
gullible millions. Even so great a philosopher as Bishop Berkeley 
swallows his tar water with relish (see page 149). Newsweek for 
fan. 22, i9$i reports on a Better Business Bureau publication 
entitled ^Tacts You Should Know About Health Cures. In that 
year of grace, the booklet feels called on to state that magic horse 
collars are worthless for the treatment of any dondition . . . 
honey is not a cure for whooping cough . . . grape juice will not 
reduce weight . . . blueberry juice is not a cure for diabetes . . . 
olive oil will not prevent appendicitis. Even more startling per- 
haps is Dr. Alice Hamilton's article, entitled ^Witchcraft in West 
Polk Street!^ appearing in the section on Contemporary Medicine. 
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Here are magic love potions and curses unto death, in the very 
shadow of Michigan Boulevard. 

This is a situation which faces us constantly, which is overcome 
only to rise again. Each time it must be eliminated before scien- 
tific medicine can take over. Alvarez not only exposes the con- 
dition, he points the way to the cure. 



The Hippocratic Oath 


I SWEAR by Apollo Physician, by Asclepius, by Health, by Panacea 
and by all the gods and goddesses, making them my witnesses, 
that I will carry out, according to my ability and judgment, this 
oath and this indenture. To hold my teacher in tlds art equal to 
my own parents; to make him partner in my livelihood; when he 
is in need of money to share mine with him; to consider his 
family as my own brothers, and to teach them this art, if they 
want to learn it, without fee or indenture; to impart precept, oral 
instruction, and all other instruction to my own sons, the sons of 
my teacher, and to indentured pupils who have taken the physi- 
cian’s oath, but to nobody else. I will use treatment to help the 
sick according to my ability and judgment, but never with a view 
to injury and wrong-doing. Neither will I administer a poison to 
anybody when asked to do so, nor will I suggest such a course. 
Similarly I will not give a woman a pessary to cause abortion. But 
I will keep pure and holy both my life and my art. I will not use 
the knife, not even, verily, on sufferers from stone, bi|t I will give 
place to such as are craftsmen therein. Into whatsoever houses I 
enter, I will enter to help the sick, and I will abstain fr^m all inten- 
tional wrong-doing and harm, especially from abusing the bodies 
of man or woman, bond or free. And whatsover I shaQ see or hear 
in the course of my profession, as well as outside my profession in 
my intercourse with men, if it be what should not be published 
abroad, I will never divulge, holding such things to be holy 
6 
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secrets. Now if I carry out this oath, and break it not, may I gain 
for ever reputation among all men for my life and for my art; but 
if I transgress it and forswear myself, may the opposite befall me. 

^^0-577 B.C. 


The Oath and Prayer 

of NLaimonides 

The Eternal Providence has appointed me to watch over the life 
and health of Thy creatures. May the love for my art actuate me 
at all times; may neither avarice, nor miserliness, nor the thirst for 
glory, nor for a great reputation engage my mind; for the enemies 
of TrutJj^and Philanthropy could easily deceive me and make me 
forgetful of my lofty aim of doing good to Thy children. 

May I never see in the patient anything but a fellow creature in 
pain. 

Grant me strength, time and opportunity always to correct 
what I have acquired, always to extend its domain; for knowledge 
is immense and the spirit of man can extend infinitely to enrich 
itself daily with new requirements. Today he can discover his 
errors of yesterday and tomorrow he may obtain a new light on 
what he thinks himself sure of today. 

O God, Thou hast appointed me to watch over the life and 
death of Thy creatures; here I am ready for my vocation. 

And now I turn unto my calling : 

O stand by me, my God, in this truly important task; 

Grant me success! For — 

Without Thy loving counsel and support, 

Man can avail but naught. 

Inspire me with true love for this my art 
Anc^ for thy creatures, 

O grant — 

That neither greed for gain, nor thirst for fame, nor vain ambition. 
May interfere with my activity. 

For these I know are enemies of Truth and Love of men. 

And might beguile one in profession 
From furthering the welfare of Thy creatures. 

O strengthen me. 
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Grant energy unto both body and the soul 
That I might e’er unhindered ready be 
To mitigate the woes, 

Sustain and help 

The rich and poor, the good and bad, enemy and friend. 

0 let me e’er behold in the afflicted and suffering. 

Only the human being. 

Twelfth Century a.d. 

The History of Medicine 

GEORGE SARTON 

1 AM afraid that many physicians think of it too much in terms of 
a list of discoveries and achievements. In fact, such lists have been 
compiled in such a dry and impersonal manner that the names of 
physicians associated with each “item’’ might almost be replaced 
by an x, y, or z. Such lists are useful, but they are to the history 
of medicine hardly more than a skeleton is to a living body. The 
skeleton is indispensable to be sure, but insufficient. 

A mere list of discoveries is a falsification of the history of 
ipedicine, even from the purely scientific point of view, for such 
a list exaggerates the discontinuities in medical progress. A deeper 
study of almost any discovery reveals that what we call the dis- 
covery is only the final clinching of an argument developed by 
many men throughout a long period of time. However, such a 
list is a far greater falsification from the broad human point of 
view. 

The history of science, and in particular the history of medicine 
(we can not repeat it too often) is not simply an- account of 
discoveries. Its purpose is to explain the development of the 
scientific spirit, the history- of man’s reactions ;to ‘ the t;ruth, 
the history' of the gradual revelation of truth, i4ie history of 
the gradual liberation of our minds from darkness land prejudice. 
Discoveries are evanescent, for they are soon replaced by better 
ones. The historian must try not only to describe these evanescent 
discoveries but to find in science that which is timeless. When he 
does that he comes very close to the historian of art. To put it in 
other words, a man’s name may be immortalized by his dis- 



INTRODUCTORY 


9 

coveries. Perhaps there was nothing else in him deserving of 
remembrance? He may have been a poor sort of man, a man 
whose mind was as sharp and narrow as a knife-edge? Or else the 
historian betrayed him? In so far as a scientist is also an artist, his 
personality can survive, otherwise not. It is the historian’s main 
duty to revive the personalities, rather than to enumerate their 
scientific excrescences. Discoveries may be important, but per- 
sonalities are infinitely more so. 

1941 

The Emergence of M.odern 
M.edicine from Ancient Folkways 

WALTER C. ALVAREZ 

In all matters relating to disease, credulity remains a 
permanent fact, uninfluenced by civilization or education. 

Sir Wm. Osler. 

Some time ago when I began to arrange the notes for this lecture 
on the emergence of modern scientific medicine from the folk- 
ways of the past, the realization gradually came to me that it 
hasn’t yet quite emerged, and that this fact would have to be taken 
into account in any discussion of the subject. What I came to 
sec as I looked about me more thoughtfully was that although in 
its achievements and in its promise for the future, scientific 
medicine has immeasurably outdistanced the folk medicine, faith 
healing, cult medicine, and out-and-out quackery which has 
always competed with it, these competitors, which one would 
think might now be abandoned as superfluous, still flourish in the 
land, and still maintain their original hold on the affections of 
mankind. 

As I shall emphasize later on in this kcrure, a savage community 
usually has two types of medical practitioner: One, the witch 
doctor who cures by incantation and ceremonial and jugglery, 
and the other, thfe herb doctor and bone setter, who, accor^ng to 
his lights, practices much as does a scientific physician. Among 
the savages the witch doctor is usually held in higher esteem than 
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is the herb doctor, and so also in the supposedly civilized parts of 
the world the quack often pulls in the crowds and waxes rich 
while the less spectacular but well-trained physician plods on 
without much acclaim. 

For instance, a few years ago in the environs of Paris, crowds 
flocked to the booth of a man who was selling herbs to the ac- 
companiment of an attractive and plausible line of patter. When 
the police arrested him for practicing medicine without a license, 
they discovered to their surprise that he was not a quack but 
really a licensed physician, and they were still more surprised 
when he begged them not to reveal this fact. As he said, if his 
customers were ever to hear that he was an educated physician 
they would all leave him, and he would have to go back to 
poverty. 

MANY PERSONS VOTE FOR QUACKERY 

In States which use the initiative and the referendum, the 
people commonly vote down laws designed to debar ignoramuses 
from the practice of medicine, and sometimes they will go even 
further. Thus, in a certain city of this land, when a wealthy man 
presented the citizens with a much-needed hospital, they accepted 
the gift with the donor’s proviso that the place be maintained 
always as a class A institution, that is, one in which only reputable 
and licensed physicians are allowed to see patients. But soon the 
few back-manipulators in town were protesting volubly that as 
taxpayers they had a right to practice in the city hospital, and so 
the people went to the polls again and voted to break their 
covenant with the donor and to turn the building over to the 
back-rubbers. Hence, when last I had news of the situation, the 
regular physicians were out, and the town was back where it 
was before, without a satisfactory hospital. 

Actually, the presence of this large group of people in some 
commodes, unappreciative of, or mUitantly hostile to, scientific 
medicine makes it impossible for health oflicers |to 'stamp out 
diseases such as smallpox and diphtheria, against wl^ch, for years, 
science has offered adequate means of protection. 

MANY GO TO IRREGULAR PRACTITIONERS BECAUSE 
REGULAR MEDICINE FAILED TO HELP 

Now I know that there are several reasons for the great faith 
many people have in irregular practice by poorly trained and 
inexperienced men. . . , Perhaps the main reason why quackery 
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thrives today is that there are still so many diseases which the 
scientific physician cannot cure. I feel confident that eventually 
many of these will be conquered, but I doubt if my profession will 
ever be able to make over those millions of poor, broken-down 
men and women who either inherited bodies and nerves too frail 
to stand up to the strain of life or else had burdens laid on them 
heavier than they could bear. These people throng our offices 
every day begging for help, but in so many cases “the contractor 
put in poor materials,” and the only way in which one could 
hope to work a cure would be to begin with a different set of 
grandparents. 

Nor can the physician yet replace defective or worn-out parts, 
or parts already destroyed by disease, when the patient comes for 
help. When a fire in a big conduit burns out some wires, and part 
of a town is left in darkness, down the manholes go the linemen 
and socwi'^rkiw Wires are strung. But when the poison of infantile 
paralysis has eaten a hole through the cable of nerves supplying 
the leg muscles of a little boy or girl, there is no way in which 
the neurologist can get in and repair the damage, and no one who 
knows what has happened would think of promising the poor, 
worried parents a complete cure. Much that is helpful can be done 
by an expert orthopedist, but he cannot put back the injured 
nerve cells. 

Similarly, the physician cannot take out grandmother’s creaky 
knees and say, like an automobile repair man might do: “See, 
there, the rubber cushions and the oiling system are practically 
gone and the surface of the bone is burred over from much 
pounding, just as in the case of an old chisel. You’d better let us 
get you a new pair of joints from the factory!”. . . . 

The huge army of the weak, the unfit, the psychopathic, the 
crippled, and the ailing will ever be on the lookout for a worker 
of miracles.* And one cannot blame them: They arc desperate and 
ready to try anything once. They and their loved ones will always 
be panning the horizon for hope, and they will always be ready 
to spend the last penny of their savings on a journey to the home 
of some new wonderworker. 

WHY QUACKS OFTEN APPEAR TO WORK MIRACLES 

But some of you will remind me that sometimes the quack does 
cure after able physicians have failed. And you are right; 1 have 
seen this myself, but no one who knows anything of quackery, 
or human suggestibility, or hysteria, or the tendency of most 
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diseases to let up without any treatment at all, is ever going to 
conclude that simply because a man is curing some people and is 
gathering crowds on his doorstep he is a good physician, and his 
system of practice is worth investigating or imitating. This state- 
ment will doubtless seem so paradoxical to some of you that 
probably I should digress for a moment and explain. . . . 

STRIKING PERSONALITIES THAT HEAL 

Often the cure, when it does come from an irregular practi- 
tioner, is worked not so much by the massage or the manipulation 
as by the influence of an unusual and commanding personality. 
A few months ago while lunching at a club I couldn’t take my 
eyes off a big, tall, striking-looking man, with piercing black eyes, 
long black hair shot with gray, and a strangely moving, deep and 
musical voice. I said to the friends with me, “What a wonderful 
quack he would make,” and then they told me that actually he 
was a sort of faith healer. He was a preacher who, having dis- 
covered one day that he had the gift of healing by the laying on 
of hands, had gone over into the practice of medicine. 

Actually, all great physicians seem to possess some of this ability 
to inspire sick persons with confidence and hope, and to lift them 
up out of a bog of worry and fatiguing thoughts and onto the 
road to health. 

CURES DO NOT JUSTIFY A QUACK 

As I have already said, the fact that a healer is besieged by 
hordes of patients, many of whom depart singing his praises, does 
not indicate for a moment that Ms methods arc rational or worth 
using by other men. In the hands of the next man they may fail 
utterly, and for that matter, they usually fail after a time even 
in the hands of the original user. For this reason nearly all forms 
of quackery have their day, and then they lost ground and 
disappear. 

Perkins^ tractors. — ^Thus, toward the close of <he eighteienth 
century, Elisha Perkins, an American physician, Wfas curing dis- 
ease right and left with two little, supposedly magnetic, pieces of 
metal called tractors. He did so well that even Geqrge Washing- 
ton got a pair. After Elisha died, his son took the tractors to 
England, where he made a great stir and enlisted the support of 
the nobility. Unfortunately for him, the famous Dr. Haygarth 
was skeptical. First he held clinics at which he demonstrated how 



INTRODUCTORY I3 

patients lost their pains when the affected parts were stroked with 
the tractors. Then, when everyone was much impressed, he took 
out his penknife and cut the supposed magnets in two; they were 
imitations made of wood. In the reaction that followed, educated 
England laughed, and Perkins left for home. 

Asuero , — In Madrid, a few years ago, an unimportant physician 
named Asuero announced that all diseases were due to trouble in 
a little nerve in the nose, and easily curable by local treatments. 
The idea caught on, and soon there was a line of people on the 
sidewalk each morning waiting to get into his office. As com- 
monly happens with quacks, the wealthy and the aristocratic 
made much of him, and in two or three years he accumulated 
a large fortune. 

Then, apparently, he ran out of suckers, and with nothing to 
do, he left for Italy to see if he could start there all over again. 
But theiltahans did not take to the idea, and when last I heard of 
the man he had failed to get going even with the help of his old 
prestige, his wealth, and the support of some dukes and duchesses. 
His imitators also failed. Some of you may ask: But didn’t the 
method have some value.^ Yes; it was nothing new. Nose special- 
ists have used it for years, and with it have helped occasional 
patients with hay fever and headache. 

Albert Abrams . — Another typical story is that of Albert 
Abrams, a licensed physician of no great reputation in California. 
For years he promoted a scheme for curing disease by pounding 
the spine with a little rubber hammer. But the idea never took 
hold, and until he was about sixty, Abrams had only a mediocre 
practice. Then one day as he sat looking at one of the first little 
radio sets, he got an idea that was soon to bring him in a million 
dollars. He took a couple of cheap resistance boxes and an old 
Ford spark coil, hooked them together in the silliest way, and 
announced to the world that with this magic detector he could 
tune in on the electronic vibrations coming from a drop of blood 
and could tell exactly what disease the patient was suffering with. 
For good measure he would tell if the sample of blood came from 
a Chinese or a Jew, or from a Presbyterian or a Catholic! Just as 
easily he could connect the patient to another silly box of wires 
and tune the disease right out of him. 

To people who were just beginning to realize what marvels the 
radio tube could perform, this all sounded so reasonable and so 
up to date that thousands flocked to him and paid Sioo or more to 
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sit for a while holding onto the end of a wire out of which was 
flowing — ^absolutely nothing. Many felt that they were cured, 
and writers like Upton Sinclair, who swallowed hook, line and 
sinker, wrote articles accusing the leaders of the medical profes- 
sion of narrowness, backwardness, and jealousy, and an inability 
to recognize genius when they saw it. The fact that Professor 
Millikan, on the witness stand in a malpractice suit, swore that 
he had examined the instruments and that they couldn’t possibly 
do what they were supposed to do, did not seem to discourage 
anyone. 

And then Abrams died, and without his frequent startling pro- 
nouncements, which had served to keep his name in the news- 
papers, his disciples found themselves with but few patients, and 
most of them were compelled to shift over into some other better 
advertised and more popular form of quackery. 

SELF-LIMITED DISEASES 

But some of you may still be saying that you know of a man 
who was lying at death’s door and, after treatment by some irreg- 
ular practitioner, gofwcll. Yes, this happens all the time and yet 
it usually proves nothing. Many is the time that I have received 
great credit for cures which I know good old Mother Nature 
had more to do with than I. I can remember one of the lucky 
breaks that came to me when I was a young man starting out in 
the practice of medicine. A man lay ill with penumonia and, as 
usually happens in this disease, each morning of the first week 
found him worse. Not knowing enough about the disease to 
expect this, the wife became convinced that the nice old doctor 
in attendance did not know his business and dismissed him. I 
was then called and I barely had time to change the medicines 
before the crisis came — and my reputation was m^del I tried to 
explain to the people that they must not blame the* old doctor 
because in this case the pneumonia had run a very typical course 
to recovery, but they thought I was just trying to be modesty and 
so finaUy I gave in, and said no more, salving my conscience 
with the conviction that sooner or later I would get my share 
of disgrace perhaps as undeserved as was my present credit. And 
so it happened; my next patient with pneumonia did so badly 
that I was dismissed; the old doctor was called in shortly before 
the crisis came, and thus he got even with me. . . . 

Curing a disease that ^wasrft there , — Or here is the fairly com- 
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mon story of another type of case in which the irregular practi- 
tioner triumphs because either he or some good physician diag- 
nosed wrongly. The case is that of a very wealthy woman who 
was operated on years ago for a tumor of the large bowcL It 
looked so much like an inoperable cancer that the famous sur- 
geon in attendance did not attempt to remove it, b\it simply 
made a bypass around it. Later, as more experience came to him, 
he realized that what he had seen was not a cancer at all but 
only an inflammatory mass that would probably disappear after 
the type of operation that he had performed. But in the mean- 
time, the patient had gone to a faith healer; and when years 
passed and she remained well, she built for this healer and her 
faith a beautiful church. Always, then, when one hears that some 
healer has cured a cancer, it is well to remember the possibility 
that diagnosis was wrong. 

Cures that won^t 'work twice. — And here is yet another type 
of case. Recently I saw a woman with severe arthritis. She told 
me that five years before, when the disease first flared up and put 
her in a wheel chair, she went to a quack who cured her with 
the help of an herb tea. Naturally, I asked her why she wasn’t 
back taking the same treatment again, and her answer was that 
she had gone but that tliis time the tea wouldn’t work. The 
chances are, then, that the first spectacular cure was not a cure 
at all but only one of those spontaneous remissions which are so 
common in the course of a lifelong disease. . . . 

BELIEF IN THE MIRACULOUS INCULCATED 
IN EARLY LIFE 

But there are yet other reasons, and very strong ones too, why 
all of us look for miracles when it comes to the treatment of 
disease. We may have spent four years at college learning that 
the universe is run according to immutable laws, but throughout 
our youth, and almost from the moment that we could under- 
stand speech, we were taught to believe stories of miraculous 
suspensions of these laws, and we were urged to ask daily that 
such miracles of protection be performed for us and for our 
loved ones. 

Furthermore, in our daily contacts with the people about us 
and with the world of books, we absorb, willy nilly and uncon- 
sciously, much medical folklore which inevitably has an influence 
on our thinking and our behavior. And if it influences the 
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behavior of an educated man, how much more must it dominate 
the thought and the behavior of the ignorant and the naturally 
credulous? None of us can escape it. You sneeze, and some old 
person near you says, “God bless you.” Why did she do that? 
She probably does not know, but her ancestors in Europe could 
have told us that you sneezed because a little devil was just then 
entering your body with evil intent, and when your friend 
called upon the name of God, that devil had to get out in a 
hurry. Unconsciously, you subscribe to the same idea when you 
say, “I wonder what possessed me to do that?” or “I wonder 
what can have gotten into that child.” 

Or let us suppose that, without thinking in time to stop myself, 
I remark to my wife that it is almost a year since I had a cold. I 
immediately rap wood, but why? Actually, on looking this up 
in my library on folklore, I found that I do not do it right. I 
really should be pounding so hard on a log and making so much 
noise while I am bragging that the devil will not be able to hear 
me and to say, “Watch me and see how I take that cocky fellow 
down a peg.” Now isn’t that silly, and yet I keep on rapping 
wood on every appropriate occasion, just because it makes me 
feel safer. 

But you can’t laugh at me because you have your own pet 
superstitions. Perhaps you have a horseshoe over the barn door 
to keep out the elves that would ride the horses all night and 
sicken the cows and poison the churn. Or let us suppose that you 
start to pick a sliver out of your finger with a pin and your 
grandmother catches you at it. You know that she will insist that 
you use a needle. But why? For 20 years I have been asking 
grandmothers that question. They all agree that one must use 
iron and not brass, but the two lame explanations which they 
give can easily be shown to be inadequate. I searched for years 
through the literature on folklore for information on this point 
until at last I became convinced that the original reason was 
that if iron is used it will keep the wicked elves aWiay from the 
wound just as iron over the door will keep them out bf the house. 
When you use a brass pin you have no protection, and the wound 
may fester. 

But some of you may ask: Why should the iron protect? 
Briefly, it is because the elves and the old gods and demons were 
very conservative; so much so that for thousands of years they 
clung to the use of the old chipped flint axes and knives of our 
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cave-dwelling ancestors. Eventually they got so that they could 
tolerate bronze, but even yet they cannot abide nor even go near 
the newfangled iron which came into use about 1000 B.C. 

Or, let us suppose that today, as a young mother sits trimming 
for the first time her baby’s nails, the grandmother comes in. 
Why will she be so upset and why will she perhaps get down 
on the rug and pick up all the little parings so as to destroy them 
in the fire? Why will she say that for the first year of the baby’s 
life the nails must be bitten off? Ask her and she will probably 
say that if this is not done the baby will grow up to be a thief 
or it will sicken and die. But let us ask the official nail-paring 
swallower of a Madagascar chief (I have read in scientific treatises 
that there is such a man) or let us ask any savage anywhere on 
the face of the earth, and he wiU tell us that when the nails are 
bittei\ off the pieces must be swallowed. If they were to be left 
around, and a bad witch were to get hold of a piece, she could 
easily say some spells over it, and disaster would soon come to 
the baby. 

I never cease marveling at the antiquity and the wide dissemi- 
nation of scores of these beliefs. For instance, there are many 
poor homes in England today in which, if a child is seriously ill, 
the grandmother will want to administer a skinned mouse as a 
medicine. But why a mouse? To find out we have to go to Egypt 
where each year as the Nile subsides and the peasants go back 
to their fields, they find in the cracks in the mud an abundance 
of mice. They think that these mice sprang from the mud, and 
therefore must represent an essence of the life-giving virtues of 
the river. What is more appropriate, then, than to save a dying 
child with a medicine which represents life abundant? And now 
comes what, to my mind, is the most interesting part of the story, 
and this is that when Elliott Smith was studying the mummies of 
some little children who lived in Egypt over 6,000 years ago, 
long before the pyramids were built, he found in each stomach — 
a mbuse! 

ANCIENT THEORIES OF THE CAUSATION 
OF DISEASE 

Now it will be noticed in the examples which I have given of 
present-day medical superstition that disease is usually supposed 
to be due to the malevolence of the devil or of witches or wicked 
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elves, or of men who know enough of the magic arts to summon 
help from the powers of darkness. What is more natural, then^ 
than to assume that health is to be maintained by warding oflF 
evil in some magic or symbolic way. 

But where did we get these ideas? I feel sure that we got them 
from our remote beetling-browed ancestors who hunted the 
reindeer and the woolly mammoth in the days when the great 
ice sheets were retreating northward toward the pole. But some- 
one says: How can anyone know what those ancient savages 
thought? Well, we cannot know for certain, but here and there 
in the few remaining wildernesses, explorers come upon men who 
live in a stone age very similar to that of our ancient ancestors, 
and always these men are found to have about the same ideas in 
regard to disease. Never having heard of germs or high blood- 
pressure or hardening of the arteries, it never occurs to them that 
a man might die of natural causes. If he wasn’t injured in an 
accident or mauled by an enemy or a wild beast, then he must 
have been harmed by witchcraft or he must have offended some 
deity or broken some tabu. 

One of these ideas has come down to us embalmed in a word. 
Thus, when an old man drops to the floor unable to speak or to 
use his right arm or leg, we physicians say that a blood-vessel in 
the brain has either ruptured or been plugged in some way. But 
the layman says that it is a stroke, which implies that God was 
angry and reached out and struck the man down. I never realized 
how fully a college graduate could believe this until one day 
when, as I sat by the minister’s wife, encouraging her to learn to 
talk again after a bad cerebral thrombosis, I found that the end- 
lessly recurring question in her mind was: “Wherein have I sinned 
so terribly that God has struck me down in this cruel way; why 
has He done this to me who have served Him lovingly all my 
days?” 

But to get back to the savages and their ideas, of medicine: 
Seeing that to them disease is due purely to the malevolence of 
gods and witches, it is easy to understand why their most prized 
physicians are not expected to have any knowledge of the body 
or of surgery or of healing herbs; all they are asked to do is to 
find out which god is angry and why, or which witch is at work 
and who is employing him. After that they must know how to 
appease the god, or to nullify the evil charms of the witch with 
yet stronger charms and spells. 
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THE TWO TYPES OF HEALER AND THEIR 
DESCENDANTS 

And so it is that wherever on this earth one encounters primi- 
tive people one is likely to find that the most respected and most 
feared man in the tribe is the witch doctor. Often he is a sort of 
Pooh Bah who exercises the functions of physician, seer, prophet, 
priest, sorcerer, master of ceremonies, and perhaps even king. 
Some times he represents the finest flower of the development of 
his people, and then again he may be little more than a juggler and 
an assassin who will kill for a price. 

But what happens when a savage falls out of a tree and breaks 
his legs, or comes back from a raid with part of his scalp hanging 
over his car, or what is done to help the man who gets constipated 
or has a boil that needs lancing? Will the witch doctor bother 
with ^thrli small practice? No, that is usually beneath his notice, 
and hence in every tribe there is another kind of healer, a man 
or woman who can clean wounds and bring the edges together, 
who can splint a broken leg or. pull a dislocated bone back into 
place, who can incise an abscess or knock out an aching tooth, 
who can massage stiff muscles or give a sweat bath, and who 
knows the lore of medicinal plants. 

And here I get to the central theme of my discourse, and this 
is that from the time when man first stepped down out of the 
trees and made himself a stone ax down to the present moment, 
there have always been, in every community, two types of med- 
ical practitioner: One a believer in some supernatural or similarly 
unpfovable and ready-made explanation of disease as a whole; the 
other, a student of the many diseases as he finds them; the one 
disdainful of the study of the structures and workings of the 
human body; the other a deep student of these sciences; the one 
treating by means of charms and spells, ceremony, hocus-pocus, 
exorcism, and sacrifice; the other treating with physical and 
chemical ’measures; one whose forte is the cure of nervous 
troubles, hysteria, and self-limited diseases; the other whose 
greatest success is found in the heading of those lesions such as 
deep wounds or bad fractures in which Mother Nature, unaided, 
either fails to cure or else ends up with a bad result. 

THE CONSERVATISM OF THE WITCH DOCTORS 

As one would expect, the descendants of the witch doctor 
have not changed their technique very much through the ages, 
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and if tomorrow they were to be called upon to cope with some 
terrible epidemic their methods would be practically the same as 
those of their savage ancestors. They would doubtless begin as 
they did in Biblical times, in the Middle Ages, and in the terrible 
winter of 1918, by fixing the blame on some group of persons 
who had offended the deity. Then there would be sacrifice and 
ceremony, solemn processions and pilgrimages and the making 
of vows, all undertaken with the hope of expiating sin and 
propitiating an angry God. 

The average individual would keep his windows tightly closed 
at night to keep out the flying demons of disease, and he would 
certainly wear a protective amulet. If during the epidemic, a 
savage were to come to our shores with some explorer, he would 
see nothing new in all this, and could only approve heartily of 
every detail. 

HOW PROGRESS IS MADE BY THE DESCENDANTS 
OF THE HERB DOCTORS 

But now let us see what the descendants of the herb doctor did 
when, some 30 years ago, they were asked to send men to India 
to try to stop the bubonic plague which was raging there as it 
has done so many times in the past. 

Did the physicians on that commission go into the temples and 
offer sacrifices to the hideous goddess of epidemic disease? No, 
they went to work with microscopes and guinea pigs. First, 
reckless of their lives, they opened the bodies of people dying 
with the plague, and studied the characteristic changes in the 
:several organs. Then they put under the microscope a little juice 
from the enlarged glands in the groin, and always they found 
millions of tiny germs such as are never found in the tissues of 
normal persons. Then these germs were cultivated in glass tubes, 
Rnd a drop of the culture was injected into a guinea pig, and when 
the animal sickened and died, the autopsy always sjKowed lesions 
like those of the patients. And so, gradually, it bec^e‘ clear Jthat 
the cause of the scourge was a living thing, a tinjf germ which 
went into a man and kept multiplying until it kille^ him. 

The next question was: How did this germ get info the people? 
Did they drink it Or cat it or did it travel through the air? At this 
point the physicians were helped by a 
been available for centuries, namely, 

<epidemic of plaeue« rats crawl out of theie 
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cordingly, hundreds of rats from the affected regions were caught 
and dissected, and in the sickly ones again there appeared the 
same lesions and the same little germs that had been found in the 
guinea pigs and in the patients. But how were the germs getting 
from the rats into the people^ Soon the rats’ fleas came under 
suspicion, and when some were removed from a rat dying of the 
plague and dissected, there again were the germs. 

Then the scientists collected fleas from sick rats and put them 
on guinea pigs, and the pigs sickened and died of plague. They 
always got the disease also when they were left in cages on the 
floors of the huts where men were dying of plague and their fleas 
were hopping about looking for a new host. But when the cages 
were made of wire gauze too fine for the passage of fleas, or when 
ordinary cages were suspended some distance off the floor, too 
high for a flea to jump in, none of the guinea pigs succumbed. 

At hit, then, the essential facts about the disease were available, 
and bubonic plague could no longer range as a terrible scourge up 
and down the earth. Now, whenever a few cases appear in a city, 
health officers rush in and destroy rats and fleas, and the epidemic 
IS stopped before it can get well started. . . . 

EVERY WORTH-WHILE DISCOVERY 
OF THE PAST IS USED TODAY 

I must hurry on to point out a fact which to me is a source of 
pride, and this is that every worth-while discovery ever made and 
remembered, and every accurate bit of information ever obtained 
and passed onward by the ancient herb doctors and by all true 
students of disease throughout the ages is used in scientific medi- 
cine today. I feel that every well-educated regular physician 
today is the lineal descendant and heir of the old herb doctor and 
primitive surgeon, just as every faith healer and every irregular 
practitioner 'who treats all cases alike, and every ignorant quack 
who treats by hocus-pocus of one kind or another is a lineal de- 
scendant of the witch doctor. 

In my library I have translations of the two oldest medical 
papyri in the world. So far as scholars can tell, these two books 
date back to between two and three thousand years before Christ. 
The Smith papyrus was written by a remarkably modem surgeon 
who described the several types of fracture of the skull and the 
symptoms that go with each so clearly that we can follow him 
today. He sutured wounds and brought their edges together with 
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adhesive tape; he knew that an injury to one side of the brain 
caused paralysis of the other side of the body, and he was oftto 
able to pick the patient who would die and the others who would 
probably get well. If he could only wake up today, to crawl out 
of his sarcophagus, I believe that a modern brain surgeon would 
find in him a helpful associate, and would defer to his judgment 
in the handling of many a wound. 

The other ancient book, the Ebers papyrus, is not so satisfying 
today, because the witch doctor had too much to do with writing 
it. It is largely a collection of prescriptions in which drugs are 
mixed with unpleasant things such as the dried excrement of men 
and animals. Why did they use such things? In order to make the 
indwelling demon of disease so disgusted that he would get out 
and not come back. Actually some of the prescriptions were 
labeled “for the expelling or terrifying of the disease.” 

The Chinese have the same idea today, and in the Flowery 
Kingdom, when a man lies desperately ill his relatives will some- 
times hire orchestras to keep up such an infernal din all day and 
all night that the devil causing the disease will get worn out from 
lack of rest and sleep and will depart for a quieter place! 

MIXTURES OF THE MAGICAL 
AND THE PRACTICAL 

But to get back to the Ebers papyrus: As I have already pointed 
out, one finds there many instances of a very common medical 
practice, and this is the mixture of the magical and the practical. 
As one would expect, all through the ages the two systems have 
been combined more or less unconsciously by practitioners of the 
two types. Sometimes the witch doctor or the mental healer has 
used manipulations and even drugs, and the old herb doctor has 
taken care to gather his plants with a certain ritual or while mum- 
bling spells, and only during certain phases of the moon. Further- 
more, the herb doctor has often fallen from grac^, scientifically 
speaking, and has prescribed a drug not because experience 
showed him that it was useful but perhaps because the astrologers 
believed that it and the disease to be treated were t)oth under the 
protection of the same sign of the zodiac. Or perhaps because a 
walnut looks like a brain with all its convolutions, the old doctor 
gave powdered walnuts for insanity; or he gave red medicines for 
anemia and yellow ones for jaundice. Or he shaved elder bark 
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downward to get a cure for vomiting and upward to get a cure 
for diarrhea! 

Archeologists who, years ago, unearthed the archives of an 
ancient king of Nineveh found two letters of great interest to the 
medical historian. One was from a magician telling his master, the 
king, of his illness and begging that a physician be sent to him, 
the other was from a prominent physician who had prescribed 
for the king. Unfortunately, the treatment did not help, and later 
when the physician wrote, admitting that he did not know what 
the trouble was, he went on to suggest that while the local phy- 
sicians continued to administer the medicines he had prescribed 
they had better also call in a magician. 

And so it goes today; the faith healer calls in an obstetrician to 
help with a difficult case of labor, the spinopath prescribes diet 
and insulin for a diabetic, and the regular physician cures many a 
hystcruval patient with a combination of pills, impressive appa- 
ratus, suggestion, and personal magnetism. . . . 

THE TRUE PHYSICIAN USES 
EVERYTHING EVER FOUND USEFUL 

And this leads me to emphasize again the fact that a scientific 
physician today uses gladly any drug and any method of healing 
that he can hear of that was ever found really useful by anyone 
anywhere. Just let us go into a drug store and glance over the 
shelves. There we will find the castor oil, senna, ox gall, aloes, and 
opium which were used in ancient Egypt; another purgative, 
magnesia, came originally from an ancient city of that name in 
Greece; jalap comes from Mexico, and cascaru from California; 
the aspirin which is so popular today is first cousin to the smelly 
oil of wintergreen which our grandmothers used to put on flannel 
and tie around aching joints, and quinine and cocain and ipecac 
come from South America. Digitalis, our most valuable heart 
medicine, came to us from an old English herb woman. When, 

1 00 .years ago. Dr. Withering found that this woman was curing 
some patients whom he had failed to help, he went to her and' 
paid a good price for her secret. Then, like the true physician 
that he was, he picked out of her messy concoction the one essen- 
tial drug and gave it freely to the world. 

Lest this story about Withering serve to strengthen the belief 
that many persons have that it pays sometimes to go to a Chinese 
herb doctor or to an American Indian or to a Hindu or some. 
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Other foreign healer because he must know many things that the 
American physician does not know, especially about medicines 
of vegetable origin, I will say that there may have been something 
in this idea long ago but there is not much in it now after all the 
years that pharmacologists have spent in studying drugs from all 
over the world. . . . 

HIPPOCRATES, THE FATHER OF MEDICINE 

But to get back to the beginnings of medical writing; let me 
tell you a little about the greatest of all the ancient books. Really 
it is a series of books written in large part by Hippocrates, he 
whom we now call the father of medicine. He lived and worked 
in Greece some 400 years before Christ. He was a modem type of 
scientific physician in that he observed closely with a surprisingly 
open mind; he described what he saw, he recorded his failures as 
well as his successes, and he used everything of curative value that 
he could find. As one would expect from this, much of what he 
wrote so long ago is still of interest and value today. The few 
chapters that are of little value are the ones, probably written by 
disciples, in which the facts of observation were warped to fit one 
of those unprovable theories of disease which are still so popular 
with irregular practitioners today. 

As many of you know, the Greeks looked upon the world as 
made up of four elements: Fire, air, earth, and water, and the 
body of four humors: Blood, phlegm, yellow bile, and black bile. 
These humors were affected by the four qualities of matter: Heat, 
cold, dryness, and moisture, and disease resulted when a humor 
became too hot or too cold, or too dry or too moist. 

You who know something of modern chemistry and physics 
will say: “How silly,” and yet these humoral ideas dominated 
and restricted and largely sterilized medical thought for 2,000 
years. Even today, they affect our speech, and we saythat a man 
is of a sanguine, a phlegmatic, a choleric, a bilious, or a melan- 
choly nature, that he is good or bad humored, or that he h^is a 
warm or a cold temperament. 

We physicians revere Hippocrates because he wajs the first man 
to teach, first, that many diseases clear up best if ^ the physician 
does not meddle too much, and, second, that medicine can ad- 
vance only when it breaks away from magic. Gradually, through 
the two milleniums before the birth of Christ, physicians had been 
coming to see that some diseases arc due to injury and contagion 
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and the wearing out of parts, but so far as we have a record, 
Hippocrates was the first to go the whole way and state that no 
disease is purely miraculous in origin. He would not exclude even 
epilepsy, which then was called the sacred disease, because of 
those terrifying fits which seem so obviously to be due to posses- 
sion by a god or a devil. 

And if through the ages, religiously minded people had only 
listened to Hippocrates and had given his successors the freedom 
to dissect, to perform autopsies, to experiment on animals, and to 
report honestly and fearlessly what they found, how almost cer- 
tain it is that today medical knowledge would be hundreds of 
years ahead of where it is, with tuberculosis and cancer and 
arthritis perhaps only memories of the past. 

THE EVER-PRESENT OPPOSITION 
TO MEDICAL ADVANCEMENT 

But all through the ages a large section of the people in every 
country have kept saying, “No, you mustn’t do this and you 
mustn’t do that,” thus making it hard or impossible for physicians 
to carry on their studies and their beneficent work for the relief 
of human suffering. 

Really, aren’t we human beings curious in our mental processes? 
In the middle ages they loved to hitch a dray horse to each of a 
man’s hands and feet and drive these horses off in four different 
directions; they loved to strip off a man’s skin while he was still 
alive, or to break his bones on the wheel, or to roast him over a 
slow fire; but just let the crowd which had looked on with ap- 
proval and pleasure discover next day that an eminent teacher of 
medicine, trying to learn how better to help suffering humanity, 
had dissected what was left of the poor prisoner after the hang- 
man was done, and they would turn in wrath to rend the impious 
wretch who had dared to so desecrate a human body! 

But we must not smile at this in a superior way because even 
today, it is not always easy to get human bodies for dissection, 
and so bitter is the opposition of some animal lovers to the prog- 
ress of scientific medicine, that in many cities the pound man 
does not dare to sell even a dead dog for study in the local medical 
school. 

Just think of Aristotle, the greatest naturalist, and one of the 
greatest physicians of all time, having to admit that even with the 
backing of his pupil and patient, Alexander, the most powerful 
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ruler of the then known world, he had been unable to disse^ 
even one human body, and he had never seen a man’s kidney or a 
woman’s uterus! 

It was not until the sixteenth century that the opposition to dis- 
section of the human body died down sufficiently in a few Italian 
cities so that the great Vesalius was able to learn how a man is 
made inside, and to publish (in 1543) the first accurate book on 
anatomy. Obviously, until such knowledge was secured, the 
practice of surgery was impossible. 

The next big step in the progress of medical science came in 
1628 with Harvey’s great discovery of the circulation of the 
blood. With this work was begun an era in which the functions 
of the many organs of the body were studied. In 1683, Leeuwen- 
hoek discovered bacteria, and in 1719, Morgagni founded the 
science of pathology, which deals with the changes that are to 
be found in the bodies of persons dead of disease. 

Later there came much progress in the differentiation of dis- 
eases by careful study of the symptoms and the physical findings, 
until physicians were able to distinguish malaria from typhoid 
fever, measles from German measles, diphtheria from croup, and 
appendicitis from ordinary stomach ache. Around 1877 Pasteur 
discovered the role that germs play in the causation of disease; 
protective vaccines and sera began to be made, and Lister showed 
how to banish suppuration from surgical wounds. In 1846, Mor- 
ton and others discovered anesthesia, and surgery came into its 
own. Finally, with the development of bacteriology, there came 
wonderful triumphs in the prevention and cure of many of the 
infectious diseases that have plagued mankind. 

THE LATEST PHASE OF MEDICAL PROGRESS 

Today we are entering on a marvelous phase of medical devel- 
opment, and many seeming miracles are already being performed. 
The physiological chemist is having his inning, ^nd every few 
months, someone discovers a new substance which has uncanny 
powers in the way of controlling growth and development. One 
of these substances makes giants, another makes midgets, another 
produces goiter, another makes the breasts of a virgin animal fill 
with milk, and other substances produce cancer at the will of the 
investigator. I feel sure that we are but on the threshold from 
which we shall soon glimpse great wonders. 

As yet we do not know how to use curatively all these gifts of 
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the chemist, and many are not yet even on the market, but with 
time and experience, there must surely come from some of them 
great benefits to the human race. 

THE NEED FOR PROTECTING RESEARCH 
WORKERS FROM MISGUIDED PEOPLE 

All of these great gifts of science are for you and your children. 
No one knows on what day some disease, as yet incurable, is 
going to strike down someone dear to you; and when that day 
comes the only hope your physician may be able to give you 
will be that in several laboratories in this country, or abroad, de- 
voted men and women are working late into the night, hot on 
the trail of a cure for this very disease which uow interests you 
so much. Under those circumstances the one thing left for you 
to do will be to pray that the discovery will not come too late. 

Surety wlien such days of sorrow and anxiety come you do 
not want to have the door of hope slammed shut in your face 
with the announcement that certain people who care for animals 
more than they care for men and women and little children have 
succeeded in stopping work in those very laboratories in which 
this most promising research was going on. I am sure that most 
of you would never consent to such a thing if only you under- 
stood the problem, and if only you believed university authorities 
when they assure you that today laboratory animals are well 
taken care of, and, when operated on, are always kept under 
surgical anesthesia. 

The story goes that once upon a time a man of God was treed 
by an angry bear which started to climb up after him. At first 
the minister said: “O Lord, help me,” but as the bear kept climb- 
ing higher, he finally prayed: “O Lord, if you won’t help me, at 
least don’t help the bear.” And so I close with this plea: That 
while teachers of medicine and investigators struggle to advance 
medical science and to supply you and your children with ever 
better and abler and finer physicians and with ever more efficient 
treatments for disease, will you please refrain from helping those 
many persons who are always trying to lower standards of med- 
ical education and licensure, and are always trying to stop the 
work being carried on in the research laboratories. As Dr. John 
Abel, that grand old man of American medicine, once said, 
“Greater even than the greatest discovery is to keep open the 
way to future discoveries.” 

iSf36 
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SYNOPSIS 

OtTT‘v>/ primeval darkness comes primitive man into a world of 
featy peopled by ghosts and demons^ ruled by ang;ry gods, dom- 
mated by mystery and magic. To protect himself from super- 
natural powers y he wears amulets. To ward off disease he carries 
fetishes. To allow the devil to escape y he cuts a hole in his head. 

In ^^The Medicine MarC^ Logan Clendening paints a fanciful 
picture of one of the first operations. He tells what it was ex- 
pected to accomplish and how disease must have appeared to our 
early forbears. We are still deep in the age of magic. Yet some- 
thingy aside from exorcism, has been done to drive out the devil 
of disease; and indeed the operation — cutting a hole in the head, 
or trephining, is still used in surgery. Unwittingly a step has been 
taken in the direction of scientific cure. 

T. H. Huxley, the great nineteenth century scientist and lec- 
turer, said, “/ suppose that medicine and surgery first began by 
some savage more intelligent than the rest, discovering that a 
certain herb was good for a certain pain, and that a certain pull, 
somehow or other, set a dislocated joint right. I suppose all things 
had •their humble beginnings, and medicine and surgery were in 
the same condition.^^^ One of the earliest attempts to write down 
such methods of cure is the Ebers Papryus, described by Alvarez 
in the preceding section. The prescriptions given follow an in- 
cantation to be recited at the beginning. In the Egyptian mind 
magic and science are still blended, as in the Babylonian and 

^From **On Medical Education” in **Science and Education,” Appleton, 
1894. 
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Byzantine prescriptions which follow. These illustrate the con^ 
ception of disease as good or evil, the efficacy of the amulet^ 
the mystic power of blood and of stones. The gods and supersti- 
tion were still the ruling forces in medicine. The human body was 
sacred; no study of anatomy, no real analysis of disease could be 
made. 

The best known of all these ancient formulations, which still 
influence the daily actions of Tnillions, are the ^^Dietary and Sani- 
tary Laws'^ of the Book of Leviticus. If they seem strange to 
sophisticated ears, they do at least attempt to codify rules of 
public health. The account of leprosy reflects Egyptian tabus, 
but shows an effort to observe the progress of disease. 

Some four hundred years later, in 460 b.c. according to tradi- 
tion, a child named Hippocrates was born on the island of Cos 
near the Asclepioii, where his father was a priest. He was destined 
to become the greatest doctor of ancient Greece and to earn the 
title ''The Father of Medicine.^^ "To know is one thing he said; 
"merely to believe one knows is another; to know is science, but 
merely to believe one knows is ignorance.^' 

From his earliest years, Hippocrates set out to know — to ob- 
serve for himself, to learn from actual observation instead of from 
magical belief. He brought medicine down to earth, into the 
hands of man and out of the hands of gods. He no longer feared 
their anger, no Ignger confused devils and diseases. To many this 
was heresy, but he gathered a school of disciples around him and 
his influence was profound. 

Disease, said Hippocrates, was a part of the order of nature. Its 
progress could be watched; it could be cured by natural means. 
Therefore he observed the patient closely, noted the changing 
symptoms day by day, recorded case histories and prescribed ac- 
cordingly. In the passages quoted in "The Wisdom of Hippoc- 
rates,^^ we can watch him at work, this man who was the first 
great bedside physician, whose method of observation marked 
the true beginning of modem medicine. 

"It appears to mef^ said Hippocrates of the "safred disease 
epilepsy, "to be nowise more divine nor more sacrfd than other 
diseases, but has a natural cause from which it originates like other 
affections.^^ If the theory and the method implicit in this sentence 
had prevailed during succeeding centuries, the Dark Ages might 
never have engulfed Europe. But after his death, while lip service 
was paid to his name, the method which underlay his teachings 



ancient and medieval times 


33 

was ignored. His skepticisTn^ his questioning spirit were buried 
under an immovable weight of dogma^ dogma often justified on 
the grounds that it stemmed from Hippocrates himself. 

Five hundred years later^ another child, destined to have even 
greater influence, was bom in Pergamun, Asia Minor. This child, 
named Galen, grew up to become a conceited and boastful man 
who claimed, Whoever seeks fame need only become familiar 
with all that I have achieve d.^^ For twelve hundred years, Galen 
held sway over the Medieval world. His doctrines were strength- 
ened rather than weakened with the years. For Galen took the 
observations of Hippocrates, combined them with other beliefs, 
made his own assumptions, drew his own conclusions, and worked 
out a dogmatic system of medicine that, like Aristotle^s, appeared 
so perfect that it was never questioned. 

Like Hippocrates, Galen made observations some of which 
you^wiU read in ^*On Various Medical Subjects.^* He dissected a 
pig and the Barbary Ape to find out how they were formed. He 
examined the skeleton of a robber, and named the various parts 
of the body and the muscles — names still retained today. Unfor- 
tunately, he assumed that the anatomies of apes and men had 
much more similarity than is the case, and it remained for Vesalius, 
over a thousand years later, to point out Galenas numerous errors. 
He also made suggestions about the movement of the blood 
through the body, by veins and arteries. He believed that this 
movement was a kind of ebb and flow, and this error was not 
completely overthrown until Harvey^s monumental publication 
in 1628. His greatest fault was that he fettered medicine with 
hypotheses. To quote Professor Victor Robinson in ^^The Story 
of Medicine^ ^^Galen admired Euclid^ s method of proving things, 
and he tried to make medicine as exact a science as geometry . . . 
In his system, everything was explained; everything was cata- 
logued and •tabulated. He answered all questions, he solved all 
problems. There seemed nothing left for others to do except to 
say, ^meri. And so it was. Galen was the last of the Greeks and 
when he spoke no more, the voice of the ancient world was 
hushed. Galen was the final star that shone in the twilight of 
antiquity, and when his effulgence was extinguished, there settled 
over Europe a darkness that was not lifted for many centuries.^^ 

Out of that darkness, the historians bring us a story of quackery, 
of complete submission to authority, of brutal remedies and of 
plagues that sometimes wiped out whole populations. Hans 
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Zinssety the famous epidemiologisty shows the disastrous effects of 
plague on history in ^^Epidemics and the Fall of Romey^ taken 
from his best-selling book ^^RatSy Lice and History:^ What hapj- 
pened in a city stricken by plague is described with graphic 
detail in Boccaccio* s classic ^^The Plague y* taken from the “De- 
camerorC'* and considered one of his finest pieces of writing, 

Galen died about 200 a.d. His influencey with that of all Greek 
civilizationy spread not only over EuropCy but also into Syria and 
Arabia^ with stagnating effect. Finally y in the Ninth Century y in 
Arabiay a doctor named Rhazes began again to question and ob- 
serve, He was the first to give authentic descriptions of smallpox 
and measles. With his successor AvicennCy born in the following 
century y he helped relight the flame of learning. Unfortunately 
this inquiring spirit continued to be tempered too strongly by 
the dogmas of Galen. Therefore, when Avicenna, physician- 
in-chief to the hospital of Bagdad, decided to draw up a new 
classification of medicine and wrote it down in his great Canon of 
Medicine, his influence was more detrimental than helpful to 
future progress, Avicenna,^ says Sir William Osier, “/j the 
author of the most famous medical textbook ever written. It is 
safe to say that the ^‘Canon^ was a medical bible for a longer period 
than any other workP^ This book, which was indeed a monument 
of learning and of philosophical thought was read, not only in 
Arabia but soon, with the spread of Arabic influence after the 
Crusades, was translated into Latin and read throughout Europe,. 
Its influence was even profounder than that of Galen. 

It was a mixture of Hippocratic, Galenic and Arabian medicine 
which was taught at the medical schools that began to have im- 
portance in the Middle Ages. Yet in the best of these schools, 
an enlightened attitude appeared. John Ordronaux*s comment 
on ^^The Medical School of Salemum** reveals a point of view 
which is in some respects strikingly modern. His translation of 
the “Code of Health of the School of SalemumJ* shows a com- 
mon sense which makes its enormous popularity completely 
understandable. (According to Ordronaux, the Chde was trans- 
lated into eight languages from the original Latin, and appeared 
in a grand total of t 6 j editions, extending over several centuries.) 

Yet it must be remembered that even in the best of the schools, 
dominated by church authority and by the infallibility of Galen 
and Avicenna, the training of the student was largely theoretical. 

•In “The Evolution of Modem Medicine,” Yale, 1921. 
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He never entered a laboratory, never dissected a corpse. Once a 
year, it is true, a pig was publicly dissected at Salerno, but it was 
considered sacrilegious to touch the human body. The first med- 
ical school to break away from this stifling rule was that of Bo- 
logna where, as early as 1200, it is said, a htmian dissection was 
made. But the practice was not carried farther for many years. 

Meanwhile Fracastoro, writing on “The Sinister Shepherd’^ in 
I y so, could attribute syphilis, which was spreading in a terrifying 
way, to the dire influence of the sun and planets, particularly 
Venus. This poem, which named the venereal disease, is one of the 
most famous in medical history. Meanwhile, also, “Medieval Rem- 
edies,” of which we give a short sampling, continued to be 
compounded of spider webs and mice and precious stones, to say 
nothing of ingredients far more horrible. As a result, people con- 
tinued to die swiftly and surely. There was dire need for a Re- 
awahrUiSig in the Medieval world ruled by the gods, the church 
and the alchemists. 
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LOGAN CLENDENING 


In the dawn of time on a river-bank in the green land! Caves, 
piles of rudely fashioned stones, skins hung to dry — ^the litter of 
humans. 

Htebh stood at the cave mouth, sadly gazing at his son. The 
youth was in the throes of his terrible malady again. 

He had felt it coming on. That was the strange thing about 
this demon that possessed him. It gave warnings. The boy had 
known the fit was coming and had staggered up to the plot of 
grass under the great tree. He had learned from experience that 
it was safer for him to be on the grass away from stones or logs. 

There he lay panting now, for the fit had passed. First he had 
emitted a great shout — a tortured cry of agony as his head was 
thrown back, his arms and legs were drawn into convulsion after 
convulsion which racked him, his eyes turned up and the froth 
formed in his mouth. 

The women came crowding to the mouth of the cave. Most of 
them gave one glance and went back to their work, for the 
wretched boy’s attacks were a familiar sight by this time. Only 
his mother sat down and, covering her face ^ith her hands, 
rocked herself to and fro, moaning. 

One of the boy’s brothers, coming up the steep slope from the 
river below, glanced at the quivering figure un4er the tree and 
laughed derisively. But Htebh rebuked him. 

‘Tool! And of a fool’s litter!” he cried. “Do you wish to court 
devils? The fiend that inhabits thy brother may spaAvn and send 
some of his brood intO’ thy head.” 
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The awesome warning served to quiet the scoffer. 

The grandmother came out of the cave and waddled over to 
the prostrate figure. Taking out of her bag a sharpened fish-bone, 
she grasped the lad’s arm and thrust the point of the bone into 
one of the veins that could be plainly seen beneath the skin. The 
blood flowed freely. 

Htebh made no sign at this, nor any attempt to stop her. But 
they had tried that before. The devils which caused this malady 
did not flow out of the body with the blood. 

“Go fetch the medicine man, Astur,” he commanded the youth 
who had laughed. 

By the time the priest and medicine man with his train of assist- 
ants could be seen coming up the river path, the sick boy was to 
all outward appearances perfectly well. His mother sat over him 
crooning and rubbing his forehead. 

“The aemon still tortures my son,” Htebh announced to Astur. 

The medicine man frowned portentously at this, as if to rebuke 
boy and demon both. 

“I have tried everything,” Htebh continued. “The demon re- 
sists all my magic. Do not forget that I have tried the incantation 
of the seven fishes, and still the demon returns. His blood has 
flown over and over again, and still the demon does not leave 
him.” 

“Ay,” said the medicine man, solemnly, “these devils which 
cause convulsions inhabit the head.” Here the priest tapped his 
forehead. “We must give them a way to get out. We must make 
an opening there.” 

Htebh nodded in agreement and acquiescence. 

“Send for Achot, the trephiner,” commanded the priest. 

“1 know these demons,” explained the medicine man while they 
awaited the arrival of the trephiner. “When I was young, my 
father pointed out to me one of our tribesmen who had been in 
the great battle with the warriors of the Folk Beyond the East. 
In the battle he had been struck on the right side of the head by 
a spear. The spear was flung with great force and broke the bone. 
But on the point of that spear the nicdicine worker of the Folk 
Beyond the East had witched a demon, and it entered the head of 
our tribesman and he suffered as does your boy. Hy!” Here the 
medicine man’s voice sunk to a whisper. “Do you know something 
else that was strange about that demon? My father pointed it 
out to me and I have seen it since with my own eyes. Though 
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the hole was in the right side of the head, it was the left arm and 
leg that was convulsed. These are subtle demons. They roam 
through all parts.” 

The trephiner was a man of venerable appearance. He had been 
brought up to do this work. His father and hij father’s father 
had been trephiners before liim. 

With him had come also the high priest and the headman of 
the tribe. 

The patient was laid out on the ground. His hands and feet 
were bound with thongs. His head was laid on a stone. 

The priest stood at his head. A circle of priests and tribesmen 
sat around the prostrate form. The medicine man walked round 
and round inside this circle chanting a religious hymn. The circle 
of helpers rocked back and forth emitting long-drawn wails for 
help. 

The trephiner laid out several sharp-edged flints on a flat rock. 
He put some soft dried moss beside him, and, speaking gently 
and encouragingly to the boy, he made a swift cut through the 
skin of the scalp. He mopped the blood up with his dry moss and 
put his hand out for a glowing brand of wood which his assistant 
handed him from the fire. He seared the edges of the scalp wound, 
and the victim for the first time let out a long wail of pain. The 
incantations rose in volume. 

Exposing the srrtooth plate of bone, the trephiner now took one 
of his sharp-edged flints and began to scrape the bone. The 
victim writhed a little from time to time, but did not complain 
much. It probably hurt him less than the dentist of our own day 
hurts one of his patients with his drill. 

A priest came forward and put a cup of mistletoe wine to the 
boy’s lips. He drank several cups during the operation, so that by 
the time the opening was completed, he was snoring happily. 

The surgeon packed wet moss over the wound and left him 
sleeping in the cave. For several days he tossed with fever. Matter 
came running from the wound. The priest said it was the sign the 
devil inside was dying. Wine was poured on the wound. The old 
grandmother brought herbs from the woods to quiet him. 

Finally he was able to be up and about. And, sure enough, the 
demons did not trouble him for all of that summer and the winter 
following and the next winter. 

But then the demon returned. He had another convulsion, and 
the trephiner, with the help of the priest, made a hole on the 
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opposite side of his head. For a while again there was no falling 
sickness, and then the boy disappeared. Search of the country-side 
failed to find him. Weeks later his body was found at the foot of 
a cliff. Probably, they said, the demon returned and attacked him 
as he was standing on the edge, and in his convulsion he threw 
himself over and was killed. . . . 

This story of mine, while it is entirely fanciful, has firm basis 
in reality. 

Skulls with round trephine openings in them have been found 
in prehistoric human excavations all over the world. These holes 
were not made in the skull after death, because many of them 
show, around the edges of the opening, evidence that the bone 
has grown in an attempt at healing. From the same signs we de- 
cide that the trephining did not kill the patient. Some skulls show 
several trephine openings of different dates — ^somc more healed 
than others. 

Further conviction is added by the knowledge that certain 
primitives still perform trephining. “Lucas Championniere saw a 
Kabyle thonbit who told him it was quite common among his 
tribe; he was the son of a family of trephiners, and had undergone 
the operation four times; his father, twelve times; he had three 
brothers, also experts; he did not consider it a dangerous opera- 
tion. He did it most frequently for pain in the head, and occasion- 
ally for a fracture.” (Osier: “Evolution of Modern Medicine.”) 

Trephining, of course, is performed as one of the standard 
operations of modern surgery. It consists in taking a plate out of 
the bony dome of the skull. It is performed for various purposes. 
Remember that the skull is an unyielding casket for the brain — 
very useful because it protects perfectly this most vital of all 
structures. But the arrangement has its disadvantages. When dis- 
ease occurs inside the skull — when, for instance, a tumour begins 
to grow — the vital brain substance is compressed and destroyed. 
The surgeon renders help in these circumstances by making an 
opening in the skull — trephining. This opening allows the con- 
tents to bulge and reduces the headache and other sufferings, 
preserves the intellect, and prolongs life. Sometimes through 
such openings it is possible to remove the tumour or loosen adhe- 
sions which are causing trouble. 

This primitive operation of trephining represents one of the 
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first upward steps we can discern in the development of scientific 
medicine. 

Before that, all explanation of disease was magic. Devils had 
entered the sick man’s body. 

The cure for this was exorcism — driving the devils out by in- 
cantation. Ceremonies of exorcism — ^sometimes a ritual dance, 
sometimes a personal service of prayer, fast, and confession — 
were performed by the medicine man. 

The most primitive human community may be compared to 
a unicellular animal. There was no specialization, no division of 
work. Just as the primitive animal, a single cell, takes on all the 
functions of the body — it digests, moves, reacts, excretes, etc. — 
so the primitive family did all the work of a complex society — 
growing edible plants, fishing, hunting, making clothes and pots, 
house-building, herding, defending, etc. When specialization 
began, it was by the formation of a caste — ^the priestly caste, 
which at first included the functions of king, judge, and medicine 
man, as well as priest. 

The reason for the formation of just this caste, which seems to 
us the least important branch of practical business, is to be found 
in the leaning of the primitive mind towards a mystical explana- 
tion for the universe. The priest, the medicine man, could influ- 
ence unseen pqwers which brought rain for the crops, could 
prevent cataclysms of nature, such as floods, earthquakes, and 
volcanoes, and could also bring and take away disease. 

To perform this work the medicine man was especially selected. 
Usually he was marked out from birth. In Liberia twins are re- 
garded as particularly gifted. Seventh sons, as is well known, are 
attuned to the whisperings of the infinite. And, of course, the 
seventh son of a seventh son is doubly dyed. One such, a fiery old 
fellow, in the Highlands of Scotland, who was a militant atheist, 
was nevertheless up to a few years ago constantly besieged by his 
neighbours and even awakened in the dead of night to touch sick 
people brought to his door. 

Babies who come into the world feet first are ^ept at setting 
fractures and curing lumbago. Those who have fits, trances, con- 
vulsions, dreams, or nightmares are obviously the tabernacles of 
divine visitation. . . . 

Another branch of magic, which may be called witchcraft, sup- 
poses that it is possible for one person to “send” disease upon 
another. 
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A simple form of witchcraft lies in the theory of the effigy. If 
a savage makes an effigy of a man, he somehow controls that 
man’s mana. All primitive people object violently to being photo- 
graphed or painted. Magical law says that their images are them- 
selves. An O jib way medicine man will construct a wooden doll — 
an image of his petitioner’s enemy — ^and run a needle into the eye 
or heart: then the enemy will go blind or die of heart pangs. 

Any part of the body must be kept out of the hands of an 
enemy: hair, nail parings, faecal matter, even clothes or soil in 
which are bare footprints. For the enemy will use these in lieu of 
the body itself and work destruction. The Victorian Blacks burn 
an enemy’s cast-off hair and cause fever. In Scotland up to thirty 
years ago to burn faeces caused dysentery. 

Even the enemy’s name is an effigy. The curse which you just 
breathed^against the county assessor is a witness of your belief in 
the power of “sending” disease. 

Human beings may possess the power to confer disease and mis- 
fortune, as witness the evil eye. 

Just as the treatment for demoniacal possession was exorcism, 
so the prevention of witchcraft was a charm. 

To ward off the evil eye, raise the hand with the middle fingers 
closed. 

Amulets, talismans, cryptic writings! There is the story of a 
youth at Oxford who went out into the fields and sat beneath a 
tree to study. Idly he traced some Greek letters upon a sheet of 
paper — one lovely phrase that caught his fancy. Idly he fell asleep, 
and when he woke, the twilight was grey about iiim. A young 
girl — a country lass — had been watching him and shyly asked for 
the paper on which the Greek words were written. He gave it to 
her and, gathering up his books, strolled back to his study. And 
time went on and he left Oxford. He succeeded in his work and 
was made a judge. One day he was presiding at Oxford and they 
brought before him a miserable old woman, accused of being a 
witch. The country-folk said she charmed the cattle with a paper 
on which was cabbalistic writing. The judge asked to see it, and 
they passed it up to him. Dimly the old man seemed to remember 
something familiar. Then suddenly it came to him: the so potent 
charm was that chorus ending from Euripides which he had 
scribbled and left beneath the grey towers of Oxford long ago 
when all the world was young. 
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Of Other charms and healing ways: 

Iron is widely regarded as having specially valuable properti^; 

“Let the superstitious wife 
Near the child’s head lay a knife, 

Point be up and haft be downe 
While she gossips in the towne 
This ’mong other mystic charms 
Keep the sleeping child from harms.” 

Stones . — Mad stones are still used for the bite of a mad dog. 
The milpreve is a blue stone supposed to be concentrated crystal- 
lized snake-venom. In the west of England they are hung around 
the necks of cattle to prevent the bites of adders. If one gets a 
stone from the stomach or gall-bladder of an animal (a bezoar 
stone), it is naturally more powerful than any ordinary stone. 

RingSy bandSy beltSy and necklaces . — Constriction cures are 
everywhere practised. Rheumatism rings are an example. In 
Derbyshire a red thread is tied around the neck to prevent goitre. 
In Los Angeles an “electric” belt worn about the waist produces 
sexual virility. 

Healing swells and ^waters . — ^Though largely used for skin trou- 
bles and eye diseases, the use of running water'Dr spring water is 
not confined to those maladies exclusively. 

“Now, there'is at Jerusalem by the sheep market a pool, which 
is called in the Hebrew tongue Bethesda, having five porches. In 
these lay a great multitude of impotent folk, of blind, halt, with- 
ered, waiting for the moving of the water. For an angel went 
down at a certain season into the pool and troubled the water; 
whosoever then first after the troubling of the water stepped in 
was made whole of whatsoever disease he had.” (John v. 2-4.) 

Spittle . — “Everybody has heard of cures by saliva. . . . Warts, 
contracted sinews, wounds, sores, and skin-rashes in general, are 
to this day treated by the application of saliva, that secreted in 
the morning before breakfast being considered the. most 
efficacious. ... ^ 

“When a Dyak of Borneo is seized with vomitii^ and sweating 
he thinks that an unfriendly ancestral spirit has ^chased out his 
soul and has taken its place. So he sends for a wise woman . . . and 
after she has identified the intruding spirit ... an effigy is moulded 
from the ashes of the hearth, and . • . the wise woman moves it 
seven times up and down before the patient. Then the patient 
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spits upon the image, and the disease is thereby transferred to the 
spirit via his effigy.” (Dan McKenzie: The Infancy of Medicine.) 

“In Ireland, fasting spittle is considered of great efficacy by the 
peasants for sore eyes, especially if mixed with clay taken from a 
holy well. This is made into a paste and applied to the eyes.” 
(Lady Wilde: Ancient Cures of Ireland. London, 1890.) 

Transference of disease to animals. — “Frog in the throat” is a 
disease of Cheshire which is treated by holding the head of a frog 
in the child’s mouth for a few moments; the disease passes into 
the animal. 

The orthodox method of curing abdominal cramps is to hold 
a live animal on the belly. For gripes, according to Marcellus 
(a.d. 300), a live duck was applied to the abdomen, and the pains 
passed into the duck, “to whom they prove fatal.” 

Goitre can be transferred to a corpse, by having the hand of 
the cofps^: (especially of a young child or a suicide) touch the 
enlarged thyroid nine times. A young woman was led on the 
scaffold of Old Bailey in order to get rid of a wen by having it 
touched by the hand of the man just executed. In Northampton 
patients used to congregate around the gallows in order to receive 
the “dead stroke.” The fee went to the hangman. 

To be cured of a particularly obstinate venereal disease the 
patient must have intercourse with a virgo intacta^ the disease 
being entirely transferred to the second person. 

Scourging and whipping. — “In case a man be lunatic, take skin 
of a mere swine, work it into an whip and swinge the man there- 
with: soon he will be well.” (Saxon Leechdoms.) 

The Quixos Indians treat illness by whipping the patient with 
nettles. 

Compared with such things, trephining was a sheer intellectual 
leap. 

The devil was still the cause of the disease. But they had located 
the devil. The symptoms of epilepsy or headache or insanity were 
those Jbelonging to the head. The devil who caused this sort of 
mischief was in the skull. Therefore, make a hole there to drive 
him out. 

It was the beginning of reason. 

1933 
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Ancient Remedies 

EGYPTIAN 
The Ebers Papyrus 

If thou examinest a person with a misery in the epigastrium, 
he has pain in the arm, the breasts, and the belly and he is told 
that it is the uat disease (the green-sickness) sayest thou, ac- 
cordingly, “It is caused by death which has entered the mouth 
and taken up its abode there.” Make him a medicine of the 
following plants: tehua berries, poppies, peppermint, annek, the 
red seeds of sechet, cook it in oil and let the patient drink thereof. 

Lay thy hand upon him, his arm is easily extended and free 
of pain. Say, “This disease has passed through its proper intestinal 
route to the anus, I shall not repeat the medicine.” 

Circa 850 b.c. 

BABYLONIAN 

For Gastric Complaint: If a man has stomach pain, let that man 
kneel on his feet and have burning juice of cassia poured over 
him, and he will recover. If ditto let him kneel on his feet and let 
cold water flow over him. If ditto^ place his head downwards and 
his feet up, strike his cheek forcibly, rub him violently, say to his 
stomach, “Be Good.” 


BYZANTINE 

Alexander of Tralles (525-605) 

For Colic: Remove the nipple-like projection from the caecum 
of a young pig, mix myrrh with it, wrap it in thQ skin of a wolf 
or dog, and instruct the patient to wear it as an anlulet during the 
waning of the moon. Striking effects may be look^^d for from this 
remedy. 


Paul of Aegina (625-690) 

On the Curative Powers of the Blood of Animals: Sanguis^ 
Blood\ no kind of it is of a cold nature, but that of swine is liquid 
and less hot, being very like the human in temperament. That of 
common pigeons, the yood pigeons, and the turtle, being of a 
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moderate temperament, if injected hot, removes extravasated blood 
about the eye from a blow; and when poured upon the durameter, 
in cases of trephining, it is anti-inflammatory. That of the owl, 
when drunk with wine or water, relieves dyspnoea. The blood of 
bats, it is said, is a preservative to the breasts of virgins, and, if 
rubbed in, it keeps the hair from growing; and in like manner 
also that of frogs and the blood of the chameleon and the dog- 
tick. But Galen, having made trial of all these remedies, says that 
they disappointed him. But that of goats, owing to its dryness, 
if drunk with milk, is beneficial in cases of dropsy, and breaks 
down stones in the kidneys. That of domestic fowls stops hemor- 
rhages of the membranes of the brain, and that of lambs cures 
epilepsies. The recently coagulated blood of kids, if drunk with 
an equal quantity of vinegar, to the amount of half a hemina, cures 
vomitijig <n>f blood from the chest. The blood of bears, of wild 
goats, of buck goats, and of bulls, is said to ripen apostemes. That 
of the land crocodile produces acuteness of vision. The blood of 
stallions is mixed with septic medicines. The antidote from bloods 
is given for deadly poisons, and contains the blood of the duck, 
of the stag, and of the goose. 

On stones used in the treatment of disease. 

Bloodstone — for hemorrhages, fungous ulcers, hemoptysis, and 
trachoma. 

Jasper — as an amulet — ^for treatment of gastric complaints. 

Judaic-stone — used as a restorative from hysterical fits. 

Sapphirus (usually lapis-lazuli) — for ophthalmic diseases and 
internal ulcerations. 


Dietary and Sanitary Laws; 
Diagnosis of Leprosy 

From THE BOOK OF LEVITICUS 
DISTINCTION OF MEATSy CLEAN AND UNCLEAN 

And the Lord spake unto Moses and to Aaron, saying unto 
them. 

Speak unto the children of Israel, saying, These are the beasts 
which ye shall eat among all the beasts that are on the earth. 



GREAT ADVENTURES IN MEDICINE 


46 

Whatsoever parteth the hoof, and is clovcnfooted, and cheweth 
the cud, among the beasts, that shall ye eat« 

Nevertheless these shall ye not eat of them that chew the cud, 
or of them that divide the hoof: as the camel, because he cheweth 
the cud, but divideth not the hoof; he is unclean unto you. 

And the coney, because he cheweth the cud, but divideth not 
the hoof; he is unclean unto you. 

And the hare, because he cheweth the cud, but divideth not 
the hoof; he ts unclean unto you. 

And the swine, though he divide the hoof, and be cloven- 
footed, yet he cheweth not the cud; he is unclean to you. 

Of their flesh shall ye not eat, and their carcass shall ye not 
touch; they are unclean to you. 

These shall ye eat of all that are in the waters: whatsoever hath 
fins and scales in the waters, in the seas, and in the rivers, them 
shall ye eat. 

And all that have not fins and scales in the seas, and in the rivers, 
of all that move in the waters, and of any living thing which is 
in the waters, they shall be an abomination unto you: 

They shall be even an abomination unto you; ye shall not eat 
of their flesh, but ye shall have their carcasses in abomination. 

Whatsoever hath no fins nor scales in the waters, that shall be 
an abomination unto you. 

And these are they nx>hich ye shall have in abomination among 
the fowls; they shall not be eaten, they are an abomination: the 
eagle, and the ossifrage, and the ospray. 

And the vulture, and the kite after his kind; 

Every raven after his kind; 

And the owl, and the night hawk, and the cuckow, and the 
hawk after his kind. 

And the little owl, and the cormorant, and the great owl, 

And the swan, and the pelican, and the gier eagle, 

And the stork, the heron after her kind, and the lapwing, and 
the bat. 

All fowls that creep, going upon all four, shall an abomina- 
tion unto you. 

THE PURIFICATION OF A WOMAN 

And the Lord spake unto Moses, saying, 

Speak unto the children of Israel, saying, If a woman have con- 
ceived seed, and bom a man child: then she shall be unclean seven 
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days; according to the days of the separation for her infirmity 
shall she be unclean. 

And in the eighth day the fiesh of his foreskin shall be circum- 
cised. 

And she shall then continue in the blood of her purifying three 
and thirty days; she shall touch no hallowed thing, nor come into 
the sanctuary, until the days of her purifying be fulfilled. 

But if she bear a maid child, then she shall be unclean two 
weeks, as in her separation: and she shall continue in the blood 
of her purifying threescore and six days. . . . 

DIAGNOSIS OF LEPROSY 

And the Lord spake unto Moses and Aaron, saying. 

When a man shall have in the skin of his flesh a rising, a scab, 
or brighf spot, and it be in the skin of his flesh like the plague 
of leprosy, then he shall be brought unto Aaron the priest, or 
unto one of his sons the priests: 

And the priest shall look on the plague in the skin of the flesh: 
and when the hair in the plague is turned white, and the plague 
in sight be deeper than the skin of his flesh, it is a plague of 
leprosy: and the priest shall look on him, and pronounce him 
unclean. 

If the bright spot be white in the skin of his flesh, and in sight 
be not deeper than the skin, and the hair thereof be not turned 
white; then the priest shall shut up him that hath the plague seven 
days: 

And the priest shall look on him the seventh day: and, behold, 
if the plague in his sight be at a stay, and the plague spread not in 
the skin; then the priest shall shut him up seven days more: 

And the priest shall look on him again the seventh day: and, 
behold, if the plague be somewhat dark, and the plague spread 
not in the skin, the priest shall pronounce him clean: it is but 
a scab: and he shall wash his clothes, and be clean. 

Butjf the scab spread much abroad in the skin, after that he 
hath been seen of the priest for his cleansing, he shall be seen of 
the priest again: 

And if the priest see that, behold, the scab spreadeth in the skin, 
then the priest shall pronounce him unclean: it is a leprosy. 

When the plague of leprosy is in a man, then he shall be brought 
unto the priest; 

And the priest shall see him: and, behold, if the rising be white 
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in the skin, and it have turned the hair white, and there be quick 
raw flesh in the rising; 

It is an old leprosy in the skin of his flesh, and the priest shall 
pronounce him unclean, and shall not shut him up: for he is 
unclean. 

And if a leprosy break out abroad in the skin, and the leprosy 
cover all the skin of him that hath the plague from his head even 
to his foot, wheresoever the priest looketh; 

Then the priest shall consider: and, behold, if the leprosy have 
covered all his flesh, he shall pronounce him clean that hath the 
plague: it is all turned white: he is clean. 

But when raw flesh appeareth in him, he shall be unclean. 

And the priest shall see the raw flesh, and pronounce him to be 
unclean: for the raw flesh is unclean: it is a leprosy. 

Or if the raw flesh turn again, and be changed unto white, he 
shall come unto the priest; 

And the priest shall see him: and, behold, if the plague be turned 
into white; then the priest shall pronounce him clean that hath the 
plague: he is clean. . . . 

And the leper in whom the plague /r, his clothes shall be rent, 
and his head bare, and he shall put a covering upon his upper lip, 
and shall cry. Unclean, unclean. 

All the days wherein the plague shall be in him he shall be 
defiled; he is unclean: he shall dwell alone; without the camp shall 
his habitation be. . . . 

From the King James version of the Bible, 

Circa 8^0 b.c. 

The Wisdom of Hippocrates 

APHORISMS 

Life is short, and the Art long; the occasion fleeting^ experience 
fallacious, and judgment difficult. The physician mustfiot only be 
prepared to do what is right himself, but also to makejthe patient, 
the attendants and externals co-operate. ; 

A slender and restricted diet is always dangerous in chronic 
diseases, and also in acute diseases, where it is not requisite. And 
again, a diet brought to the extreme point of attenuation is danger- 
ous; and repletion, when in the extreme, is also dangerous. 
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Old persons endure fasdng most easily; next, adults; young 
persons not nearly so well; and most especially infants, and of 
them such as are of a particularly lively spirit. 

In whatever disease sleep is laborious, it is a deadly symptom; 
but if sleep does good, it is not deadly. 

When sleep puts an end to delirium, it is a good symptom. 

Both sleep and insomnolency, when immoderate, are bad. 

It is better that a fever succeed to a convulsion, than a convul- 
sion to a fever. 

Persons who are naturally very fat are apt to die earlier than 
those who are slender. 

In eveiy movement of the body, whenever one begins to endure 
pain, it will be relieved by rest. 

Phthisis most commonly occurs between the ages of eighteen 
and thirty-five years. 

In persons who cough up frothy blood, the discharge of it 
comes from the lungs. 

Sneezing coming on, in the case of a person afflicted with 
hiccup, removes the hiccup. 

Eunuchs do not take the gout, or become bald. 

A woman does not take the gout, unless her menses be stopped. 

A young man does not take the gout until he indulges in 
coition. 

In acute diseases, coldness of the extremities is bad. 

A chill supervening on a sweat is not good. 

If a dropsical patient be seized with hiccup the case is hopeless. 

METHOD OF PROGNOSIS 

I 

It appears to me a most excellent thing for the physician to 
cultivate prognosis; for by foreseeing and foretelling, in the 
presence of the sick, the present, the past, and the future, and 
explaining the omissions which patients have been guilty of, he 
will be the more readily believed to be acquainted with the circum- 
stances of the sick; so that men will have confidence to intrust 
themselves to such a physician. And he will manage the cure best 
who has foreseen what is to happen from the present state of 
matters. For it is impossible to make all the sick well; this, indeed, 
would have been better than to be able to foretell what is going 
to happen; but since men die, some even before calling the physi- 
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cian, from the violence of the disease, and some die immediately 
after calling him, having lived, perhaps, only one day or a little 
longer, and before the physician could bring his art to counteract 
the disease, it therefore becomes necessary to know the nature 
of such affections, how far they are above the powers of the 
constitution; and, moreover, if there be anything divine in the 
diseases, and to learn a foreknowledge of this also. Thus a man 
will be the more esteemed to be a good physician, for he will be 
the better able to treat those aright who can be saved, from hav- 
ing long anticipated everything; and by seeing and announcing 
beforehand those who will live and those who will die, he will 
thus escape censure. 

II 

He should observe thus in acute diseases; first, the countenance 
of the patient, if it be like itself, for this is the best of all; whereas 
the most opposite to it is the worst, such as the following: a sharp 
nose, hollow eyes, collapsed temples; the ears cold, contracted, 
and their lobes turned out; the skin about the forehead being 
rough, distended, and parched; the color of the whole face being 
green, black, livid, or lead-colored.^ If the countenance be such 
at the commencement of the disease and if this cannot be ac- 
counted for from the other symptoms, inquiry must be made 
whether the patient has long wanted sleep; whether his bowels 
have been very loose; and whether he has suffered from want of 
food; and if any of these causes be confessed to, the danger is to 
be reckoned so far less; and it becomes obvious, in the course of a 
day and a night, whether or not the appearance of the counte- 
nance proceed from these causes. But if none of these be said to 
exist, and if the symptoms do not subside in the aforesaid time, 
it is to be known for certain that death is at hand. And, also, if 
the disease be in a more advanced stage either on the third or 
fourth day, and the countenance be such, the same inquiries as 
formerly directed are to be made, and the other symptoms are to 
be noted, those in the whole countenance, those on tne body, and 
those in the eyes; for if they shun the light, or weep hivoluntarily, 
or squint, or if the one be less than the other, or if the white of 
them be red, livid, or has black veins in it; if there be a gum upon 
the eyes, if they are restless, protruding, or are become very 
hollow; and if the countenance be squalid and dark, or the color 

^The Hippocratic facies. 
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of the whole face be changed — ^all these are to be reckoned bad 
and fatal symptoms. The physician should also observe the ap- 
pearance of the eyes from below the eyelids in sleep; for when 
a portion of the white appears owing to the eyelids not being 
closed together, and when this is connected with diarrhea or 
purgation from medicine, or when the patient does not sleep thus 
from habit, it is to be reckoned an unfavorable and very deadly 
symptom; but if the eyelid be contracted, livid, or pale, or also 
the lip, or nose, along with some of the other symptoms, one may 
know for certain that death is close at hand. It is a mortal symp- 
tom also, when the lips are relaxed, pendent, cold, and blanched. 

Childbirth Fever 

The wife of Epicrates, who was lodged at the house of Archi- 
getes, being near the term of delivery, was seized with a violent 
rigor, andi as was said, she did not become heated; next day the 
same. On the third, she was delivered of a daughter, and everything 
went on properly. On the day following her delivery she was 
seized with acute fever, pain in the cardiac region of the stomach, 
and in the genital parts. Having had a suppository, was in so far 
relieved; pain in the head, neck, loins; no sleep; alvine discharges 
scanty, bilious, thin, and unmixed; urine thin and blackish. To- 
ward the night of the sixth day from the time she was seized 
with the fever, became delirious. On the seventh, all the symptoms 
exacerbated; insomnolency, delirium, thirst; stools bilious and 
high-colored. On the eighth, had a rigor; slept more. On the ninth, 
the same. On the tenth, her limbs painfully affected; pain again of 
the cardiac region of the stomach; heaviness of the head; no 
delirium; slept more; bowels constipated. On the eleventh, passed 
urine of a better color and, having an abundant sediment, felt 
lighter. On the fourteenth, had a rigor; acute fever. On the 
fifteenth, had a copious vomiting of bilious and yellow matters; 
sweated; fever gone; at night acute fever; urine thick, sediment 
white. On the seventeenth, an exacerbation; night uncomfortable; 
no sleep; delirium. On the eighteenth, thirsty; tongue parched; 
no sleep; much delirium; legs painfully affected. About the 
twentieth, in the morning, had a slight rigor; was comatose; slept 
tranquilly; had slight vomiting of bilious and black matters; to- 
ward night deafness. About the twenty-first, weight generally 
in the left side, with pain; slight cough; urine thick, muddy, and 
reddish; when allowed to stand, had no sediment; in other respects 
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felt lighter; fever not gone; fauces painful from the commence- 
ment, and red; uvula retracted; defluxion remained acrid, pungent, 
and saltish throughout. About the twenty-seventh, free of fever; 
sediment in the urine; pain in the side. About the thirty-first was 
attacked with fever, bilious diarrhea; slight bilious vomiting on 
the fortieth. Had a complete crisis, and was freed from the fever 
on the eightieth day. 

Blood Poisoning 

Criton, in Thasus, while still on foot, and going about, was 
seized with a violent pain in the great toe; he took to bed the same 
day, had rigors and nausea, recovered his heat slightly, at night 
was delirious. On the second, swelling of the whole foot, and 
about the ankle erythema, with distension, and small bullae 
(phlyctaenae); acute fever; he became furiously deranged; alvine 
discharges bilious, unmixed and rather frequent. He died on the 
second day from the commencement. 

On the Sacred Disease 

It appears to me to be nowise more divine nor more sacred 
than other diseases, but has a natural cause from which it originates 
like other affections. Men regard its nature and cause as divine 
from disease and wonder, because it is not at all like to other 
diseases. And thi^ notion of its divinity is kept up by their in- 
ability to comprehend it, and the simplicity of the mode by which 
it is cured, for men are freed from it by purifications and 
incantations. But if it is reckoned divine because it is wonderful, 
instead of one there are many diseases which would be sacred; for, 
as I will show, there are others no less wonderful and prodigious, 
which nobody imagines to be sacred. The quotidian, tertian, and 
quartan fevers, seem to me no less sacred and divine in their origin 
than this disease, although they are not reckoned so wonderful. 
And I see men become mad and demented from no manifest 
cause, and at the same time doing many things out of place; and 
I have known many persons in sleep groaning and prying out, 
some in a state of suffocation, some jumping up and fleeing out of 
doors, and deprived of their reason until they awaken, and after- 
wards becoming well and rational as before, although they be 
pale and weak; and this will happen not once but frequently. And 
there are many and various things of the like kind, which it would 
be tedious to state particularly. And they who first referred this 
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disease to the gods, appear to me to have been just such persons 
as the conjurors, puriheators, mountebanks, and charlatans now 
are, who give themselves out for being excessively religious, 
and as knowing more than other people. Such persons, then, 
using the divinity as a pretext and screen of their own inability to 
afford any assistance, having given out that the disease is sacred, 
adding suitable reasons for this opinion, they have instituted a 
mode of treatment which is safe for themselves, namely, by 
applying purifications and incantations, and enforcing abstinence 
from baths and many articles of food which are unwholesome to 
men in diseases. 

460 -}^^ B.C. 


On Various NLedical Subjects 

CLARISSIMUS GALEN 

GALENAS CONCEIT OF HIMSELF 

I HAVE done as much to medicine as Trajan did to the Roman 
Empire, in making bridges and roads throughout Italy. It is I 
alone that have pointed out the true method of treating diseases: 
it must be confessed that Hippocrates had already chalked out 
the same road, but as the first discoverer, he has not gone so far 
as we could wish; his writings are defective in order, in the 
necessary distinctions; his knowledge in some subjects is not 
sufficiently extensive; he is often obscure after the manner of the 
ancients, in order to be concise; he opened the road, but I have 
rendered it passable. 

BONES OF APES AND MEN 

First of all, then, I would ask you to make yourself well ac- 
quainted with the human bones, and not to look on this as a matter 
of secondary importance. Nor must you merely read the subject 
up in one of these books which are called by some “Osteology,” 
by others “The Skeleton,” and by others simply “On Bones,” as is 
my owm book; which, by the way, I am certain is better than any 
previously written, both as regards the exactitude of its matter 
and the brevity and clearness of its explanations. Make it your 
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earnest business, then, not only to learn exactly from the book the, 
appearance of each of the bones, but to become yourself by 
the use of your own eyes an eager firsthand observer of human 
osteology. 

At Alexandria this is very easy, since the physicians in that 
country accompany the instruction they give to their students 
with opportunities for personal inspection. Hence you must try to 
get to Alexandria for this reason alone, if for no other. But if you 
cannot manage this, still it is not impossible to obtain a view of 
human bones. Personally I have very often had a chance to do this 
where tombs or monuments have become broken up. On one 
occasion a river, having risen to the level of a grave which had 
been carelessly constructed a few months previously, easily dis- 
integrated this; then by the force of its current it swept right 
over the dead man’s body, of which the flesh had already putre- 
fied, while the bones were still closely attached to one another. 
This it carried away downstream for the distance of a league, till, 
coming to a lakelike stretch with sloping banks, it here deposited 
the corpse. And here the latter lay ready for inspection, just as 
though prepared by a doctor for his pupil’s lesson. 

Once also I examined the skeleton of a robber, lying on a 
mountainside a short distance from the road. This man had been 
killed by some traveler whom he had attacked, but who had been 
too quick for him. None of the inhabitants of the district would 
bury him; but in their detestation of him they were delighted 
when his body was eaten by birds of prey; the latter, in fact, 
devoured the flesh in two days and left the skeleton ready, as it 
were, for anyone who cared to enjoy an anatomical demonstra- 
tion. 

As regards yourself, then, even if you do not have the luck to 
see anything like this, still you can dissect an ape, and learn each 
of the bones from it, by carefully removing the flesh. For this 
purpose you must choose the apes which most resemble man. . . . 

Thus if you should also later meet with a human skeleton, you 
would easily recognize and remember everything. . . 

A PSYCHIATRIC DIAGNOSIS 

I was called in to see a woman who was stated to be sleepless at 
night and to lie tossing about from one position into another. 
Finding she had no fever, I made a detailed inquiry into everything 
that had happened to her, especially considering such factors as 
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we know to cause insomnia. But she either answered little or 
nothing at all, as if to show that it was useless to question her. 
Finally she turned away, hiding herself completely by throwing 
the bedclothes over her whole body, and laying her head on 
another small pillow, as if desiring sleep. 

After leaving I came to the conclusion that she was suffering 
from one of two things: either from a melancholy dependent on 
black bile, or else trouble about something she was unwilling 
to confess. I therefore deferred till the next day a closer investi- 
gation of this. Further, on first arriving I was told by her attendant 
maid that she could not at present be seen; and on returning a 
second time, I was told the same again. So I went yet a third time, 
but the attendant asked me to go away, as she did not want her 
mistress disturbed. Having learned, however, that when I left 
she had washed and taken food in her customary manner, I came 
back the day, and in a private conversation with the maid on 
one subject and another I found out exactly what was worrj mg 
the patient. And this I discovered by chance. 

After I had diagnosed that there was no bodily trouble, and that 
the woman was suffering from some mental uneasiness, it happened 
that, at the very time I was examining her, this was confirmed. 
Somebody came from the theater and said he had seen Pylades 
dancing. Then both her expression and the color of her face 
changed. Seeing this, I applied my hand to her wrist and noticed 
that her pulse had suddenly become extremely irregular {anoma- 
lous), This kind of pulse indicates that the mind is disturbed; thus 
it occurs also in people who are disputing over any subject. So 
on the next day I said to one of my followers that, when I paid 
my visit to the woman, he was to come a little later and announce 
to me, “Morphus is dancing today.” When he said this, I found 
that the pulse was unaffected. Similarly also on the next day, 
when I had an announcement made about the third member of 
the troupe, the pulse remained unchanged as before. On the 
fourth evening I kept very careful watch when it was announced 
that Pylades was dancing, and I noticed that the pulse was very 
much disturbed. Thus I found out that the woman was in love 
with Pylades, and by careful watch on the succeeding days my 
discovery was confirmed. 

Similarly, too, I diagnosed the case of a slave who administered 
the household of another wealthy man, and who sickened in the 
same way. He was concerned about having to give an account 
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of his expenses, in which he knew that there was a considerable 
sum wanting; the thought of this kept him awake, and he grew 
thin with anxiety. I first told his master that there was nothing 
physically wrong with the old man, and advised an investigation 
to be made as to whether he feared his master was about to ask 
an account of the sums he had entrusted to him, and for this 
reason was worried, knowing that a considerable amount would 
be found wanting. The master told me I had made a good sug- 
gestion, so in order to make the diagnosis certain, I advised him 
to do as follows: he was to tell the slave to give him back all the 
money he had in hand, lest, in the event of his sudden death, it 
should be lost, owing to the administration passing into the hands 
of some other servant whom he did not know, for there would be 
no use asking for an account from such an one. And when the 
master said this to him, he felt sure he would not be questioned. 
So he ceased to worry, and by the third day had regained his 
natural physical condition. 

Now what was it that escaped the notice of previous physicians 
when examining the aforesaid woman and the aforesaid slave? 
For such discoveries are made by common inductions (eptlogisms) 
if one has even the smallest acquaintance with medical science. 
I suppose it is because they have no clear conception {diagnosis) 
of how the body tends to be affected by mental conditions. 
Possibly also they do not know that the pulse is altered by quarrels 
and alarms which suddenly disturb the mind. 

THE EMPERORS CASE HISTORY 

What happened in the case of the Emperor [Marcus Aurelius] 
himself was really wonderful. His own opinion and that of the 
physicians of his entourage who had gone abroad with him was 
that some febrile paroxysm had begun. But they all proved 
wrong both on the second and third day, in the morning and 
at the third hour. He had on the preceding day taken a draught 
of bitter aloes at the first hour, and then some thermae, as was his 
daily custom. Next he took some food about the sixth hour, 
washed at sunset, and had a small meai. During thp whole night 
there ensued colicky pains with intestinal evacuations. This made 
him feverish, and uhen his attendant physicians observed this, 
they gave orders that he should be kept quiet; then they prescribed 
slop diet at the ninth hour. After this I was myself also summoned 
to come and sleep in the palace. Then, when the lamps were newly 
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lit, a messenger came to call me at the Emperor’s bidding. Three 
doctors had been observing him since about daybreak, and two 
of them feeling his pulse, and they all considered this the begin- 
ning of a febrile attack. I stood by, however, without saying 
anything; so the Emperor, looking at me first, asked why, when 
the others felt his pulse, I alone did not do so. I said to him, “Two 
of these gentlemen have already done this, and probably when 
they were abroad with you they already learned by experience 
the characteristics of your pulse; hence I expect they will be 
better able to judge its present condition [diathesis].” On my say- 
ing this he bade me also feel his pulse. It seemed to me that, taking 
his age and constitution into account, the pulse was far from 
indicating the beginning of a febrile attack. I declared that this 
was no onset of fever, but that his stomach was overloaded by the 
food he had taken, which had turned to phlegm prior to ejection. 

My diagnosis seemed praiseworthy to the Emperor, and he 
repeated three times in succession: “That’s it. It is just what you 
say. I feel I have taken too much cold food.” And he asked what 
was to be done. I answered what I knew, and said to him: “If it 
were anyone else who was in this state, I should follow my custom 
and give him wine sprinkled with pepper. But in the case of 
kings like yourself, physicians are in the habit of giving safer 
remedies; hence it will be enough to apply over your stomach 
some wool impregnated with warm spikenard ointment.” The 
Emperor said that in any case when his stomach was out of 
order he was in the habit of applying warm spikenard ointment 
enveloped in purple wool. So he gave orders to Pitholaus to do 
this, and to let me go. When this application had been made, and 
his feet thoroughly heated by rubbing with the warm hand, he 
asked for some Sabine wine, sprinkled pepper in it, and drank. 
He then declared to Pitholaus that he had “one physician, and 
he was a perfect gentleman.” Further, as you know, he keeps 
constantly saying about me that I am “first among the physicians 
and alone among the philosophers.” For he had already had ex- 
perience of many who were not only mercenar)% but also quarrel- 
some, conceited, selfish, and malicious. . . . 

Second Century, 

Translated in 
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Epidemics and the Fall of Rome 

HANS ZINSSER 

The effects of a succession of epidemics upon a state are not 
measurable in mortalities alone. Whenever pestilences have at- 
tained particularly terrifying proportions, their secondary con- 
sequences have been much more far-reaching and disorganizing 
than anything that could have resulted from the mere numerical 
reduction of the population. In modem times, these secondary 
effects have been — to some extent — mitigated by knowledge 
which has removed much of the terror that always accompanies 
the feeling of complete helplessness in the face of mysterious 
perils. 

In this respect, modern bacteriology has brought about a state 
of affairs which may exert profound influence upon the future 
economic and political history of the world. Some epidemic 
diseases it has converted from uncontrolled savagery into states 
of relatively mild domestication. Others it can confine to limited 
territories or reservations. Others again, though still at large, can 
be prevented from developing a velocity which — once in full 
swing — is irresistible. But even in cases where no effective means 
of defense have as yet been discovered — as, for instance, in in- 
fluenza, infantile paralysis, and encephalitis — the enemy can be 
faced in an orderly manner, with determination and with some 
knowledge of his probable tactics; still, no doubt, with terror, 
but at least without the panic and disorganization which have been 
as destructive to ancient and medieval society as the actual 
mortalities sustained. 

In earlier ages, pestilences were mysterious visitations, ex- 
pressions of the wrath of higher powers which came out of a 
dark nowhere, pitiless, dreadful, and inescapable. In their terror 
and ignorance, men did the very things which ihcreased death 
rates and aggravated calamity. They fled from towns and villages, 
but death mysteriously traveled along with them. Panic bred 
social and moral disorganization; farms were abandoned, and 
there was shortage of food; famine led to displacement of popula- 
tions, to revolution, to civil war, and, in some instances, to fanati- 
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cal religious movements which contributed to profound spiritual 
and political transformations. 

The disintegration of the Roman power was a gradual process 
brought about by complex causes . . . The problem has been dealt 
with from every conceivable angle, for there is no greater historic 
puzzle than that of the disappearance of the ancient civilization — 
a disappearance so complete that not a spark from its embers shone 
through the barbaric darkness of several hundred years . . . We are 
far from wishing to make the error against which Pareto warns, 
'"d^envisager cotnme simples des faits extremement compliquSs^^; 
and we do not mean to add to other one-sided views an epidemic 
theory of the Roman decline. But we believe that a simple survey 
of the frequency, extent, and violence of the pestilences to which 
Roman Europe and Asia were subjected, from the year one to the 
final barbarian triumph, will convince the unprejudiced that these 
calamifles nmst be interpolated in any appraisal of the causes 
that wore down the power of the greatest state the world has 
known. Indeed, we are inclined to believe, from a consideration 
of the circumstances prevailing at that time, that it would be im- 
possible to maintain permanently a political and social organization 
of the type and magnitude of Rome in the face of complete lack 
of modem sanitary knowledge. A concentration of large popula- 
tions in cities, free communication with all other parts of the 
world, — especially Africa and the East, — constant and extensive 
military activity involving the mobilization of armies in camps, 
and the movement of large forces back and forth from all 
corners of the world — these alone are conditions which inevi- 
tably determine the outbreak of epidemic disease.^ And against 
such outbreaks there was absolutely no defense available at the 

^ This is still entirely applicable to modem times. Experience in the can- 
tonments of 1917 and in the sanitation of active troops convincingly showed 
that war is to-day fthis refers to World War II, as much as ever, 75 per cent 
an engineering and sanitary problem and a little less than 25 per cent a 
military one. Other things being approximately equal, that army will win 
which has the best engineering and sanitary services. The wise general will 
do what the engineers and the sanitary officers let him. The only reason 
why this is not entirely apparent in wars is because the military minds on 
both sides are too superb to notice that both alrmies are simultaneously 
immobilized by the same diseases. 

Incidentally, medicine has another indirect influence on >var which is not 
negligible. There seems little doubt that some of the reckless courage of 
the American troops in the late war was stimulated by the knowledge that 
in front of them were only the Germans, but behind them there were the 
assembled surgeons of America, with sleeves rolled up. 
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time. Pestilences encountered no obstacles. They were free to 
sweep across the entire world, like flames through dry grass, 
finding fuel wherever men lived, following trade routes on land, 
and carried over the sea in ships. They slowed down only when 
they had burned themselves out— and even then, when they had 
traveled as slowly as did the plagues of Cyprian and Justinian, 
they often doubled on their own paths, finding, in a new genera- 
tion or in a community with fading immunity, materials on which 
they could flame up again for another period of terror. As soon 
as a state ceases to be mainly agricultural, sanitary knowledge 
becomes indispensable for its maintenance. 

Justinian died in 565. Charlemagne was crowned in 800. Be- 
tween 600 and 800, Italy was the battleground of barbarian im- 
migrants who were fighting for the spoils. Rome, in the ancient 
sense, had ceased to exist. The final collapse of its defensive energy 
corresponds, in dme, with the calamity of the great pestilence 
which bears Justinian’s name. And while it would not be sensible 
to hold this plague alone responsible, it can hardly be questioned 
that it was one of the factors — perhaps the most potent single 
influence — ^which gave the coup de grdce to the ancient empire. 

Moreover, the history of the preceding six hundred years 
furnishes any number of examples to show that, again and again, 
the forward marph of Roman pow'er and world organization w^as 
iifterrupted by the only force against which political genius and 
military valor were utterly helpless — epidemic disease. There is 
no parallel in recent history by which the conditions then pre- 
vailing can be judged, unless it is the state of Russia between 
1917 and 1923. There, too, the unfettered violence of typhus, 
cholera, dysentery, tuberculosis, malaria, and their brothers ex- 
erted a profound influence upon political events ... It was only 
the highly developed system of sanitary defense on the Polish and 
the southern fronts that prevented, during those years, an in- 
vasion — first of disease, misery, and famine; then o| political dis- 
ruption — from spreading across Europe. This statement hiay, 
perhaps, be debatable. But it is, at least, a reasonable probability. 

At any rate, during the first centuries after Christ, disease tvas 
unopposed by any barriers. And when it came, as though carried 
on storm clouds, all other things gave way, and men crouched 
in terror, abandoning all their quarrels, undertakings, and ambi- 
tions, until the tempest had blown over. . . . 
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II 

There is relatively little information in the literature of the first 
century a.d. in regard to epidemics. In the reign of Nero (after 
54 B.C.), a plague occurred which is described by Tacitus as “ex- 
traordinarily destructive” — though his text gives no clues from 
which a diagnosis can be made. In the cities of Italy, there raged a 
disease which was so severe that corpses were in all the houses, 
and the streets were filled with funeral processions, “Slaves as well 
as citizens died” (we quote from Schnurrer), “and many who had 
mourned a beloved victim died themselves with such rapidity 
that they were carried to the same pyre as those they had 
mourned.” Whether this particular malady was confined to Italy 
or not, we have no means of telling. But during the same period 
there were a number of other epidemic diseases in the provinces, 
one of^^flikh is described as “anthrax,” and was probably simi- 
lar or identical with the infection known by this name to-day, 
since it attacked cattle and horses as well as men. According 
to some writers, it was this disease which, occurring among the 
Huns about 8o a.d., started 30,000 of them, with 40,000 horses 
and 100,000 cattle, on their westward wanderings (Johannes von 
Muller). 

Throughout the first century, there were earthquakes, famines, 
volcanic eruptions, and vaguely reported epidemics. However, the 
first pestilence of which we have reliable accounts is that which 
is spoken of as the “Plague of Antoninus” (or of Galen). This 
disease started in the army of Verus, which was campaigning 
in the East in 165 a.d. According to Ammianus Marcellinus, the 
original infection came from a chest in a temple which the soldiers 
had looted. As the army returned homeward, it scattered the 
disease far and wide, and finally brought it to Rome. By this 
time, the infection had radiated into all comers of the world, 
and before long had extended “from Persia to the shores of 
the Rhine,” even spreading through the Gallic and Germanic 
tribd^. The mortality in many of the cities was such that, as 
Marcus Aurelius says, “corpses were ca ■ ied in carts and wagons.” 
Orosius states that so many people died that cities and villages 
in Italy and in the provinces were abandoned and fell into ruin. 
Distress and disorganization were so severe that a campaign 
against the Mdreomanni was postponed. When, in 169, the war 
was finally resumed, Haeser records that many of the Germanic 
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warriors — men and women — ^were found dead on the field with- 
out wounds, having died from the epidemic. Marcus Aurelius 
contracted the disease and, recognizing the contagiousness of his 
affliction, refused to see his son. He died on the seventh day, his 
illness aggravated by his refusal to take nourishment. Since this 
was in i8o a.d., at which time Galen's description, Methodits 
Medendij was written, it is plain that the pestilence in Europe 
lasted at least fourteen years. There is no definite information of 
the approximate number of deaths, but there is no doubt about 
the fact that the mortality was so great that it completely de- 
moralized social, political, and military life and created such 
terror that there were none who dared nurse the sick. Our author- 
ity for this is Ammianus Marcellinus. The temporary arrest of the 
epidemic in i8o lasted only nine years. Dio Cassius tells us that 
it broke out again under Commodus in 189. “There arose the 
greatest plague of any I know of. Often there were 2000 deaths 
a day at Rome.” It appears that the later phases were even more 
deadly than the earlier ones. 

The nature of this disease is uncertain. It is, as usual, more 
than likely that no single infection was responsible, but that a 
number of different ones were raging at the same time. The 
most fatal of these, the one which gave the epidemic its chief 
characteristics, was a condition wliich, if not smallpox, was closely 
related to it. Indeed, the epidemic of Antoninus seems to have 
closely resembled the plague of Athens. Galen tells us that a 
majority of the cases began with inflammations of the pharynx, 
fever, and diarrhea. On the ninth day, there was — in most cases — 
an eruption which was sometimes pustular and sometimes dry. 
We are again faced with the difficulty of accurately interpreting 
the words referring to the nature of the exanthemata, but there is 
less uncertainty in connection with this disease than there was in 
descriptions of the plague of Athens, in regard to the raised, often 
vesicular and pustular nature of the eruption. Haeser, whose 
opinion in this matter we share, after reading the evidence, in- 
clines to the belief that the epidemic was one of smallpox, or of 
a disease closely related to the modern form of th$ disease. This 
fact is rendered particularly likely by the speed and extensiveness 
with which the malady spread across the entire known world. 

There can be little room for doubt that a calamity of this 
kind, lasting for over a decade, during a political period rendered 
critical by internal strife and constant war against encircling 
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hostile barbarians, must have had a profound effect upon the 
maintenance of the Roman power. Military campaigns were 
stopped, cities depopulated, agriculture all but destroyed, and 
commerce paralyzed. 

Apart from the military and camp disease which at brief inter- 
vals afflicted the frontier armies, the Roman world remained 
relatively free of great pestilences from the time of Commodus 
until the year 250, a period when the empire was entering into 
its turbulent, ever-increasing struggle against the barbarian in- 
roads. The threat became especially serious after the victory of 
the Goths over Decimus at Forum Trebronii. There started at this 
time a pandemic which is described, among others, by Saint 
Cyprian — and is therefore often spoken of as the epidemic of 
Cyprian. This disease, like the Athenian plague, was said to have 
originateef M Ethiopia, reaching Europe after passing across Egypt. 
It lasted no less than fifteen or sixteen years, during which it 
spread over the entire known world “from Egypt to Scotland.” 
It swept over the same regions repeatedly, after intervals of 
several years. Its contagiousness was extreme and, according to 
Cedrenus, it was transmitted not only by direct contact, but in- 
directly — through clothing. Gregory of Nyssa^ and Eusebius 
have left records of the suddenness of its appearance, and of its 
terrifying violence. In a city of Pontus, in 256, it appeared after 
the gathering of a great crowd in a theatre, as a punishment for 
the temerity of the spectators in challenging Jupiter, in whose 
honor the performance was given. In Alexandria, the mortality 
was enormous. The speed of extension was favored by the active 
warfare going on in many of the provinces. The Germanic 
tribes were invading Gaul and the Near East. The Far Eastern 
provinces were being attacked by the Goths, and the Parthians 
were conquering Mesopotamia. Terror was extreme, and phantoms 
were seen to hover over the houses of those who were about to 
fall sick. Saint Cyprian made many conversions to Christianity 
by exorcising these evil spirits. Throughout the early Christian 

^ In Gregory of Nyssa, the same plaeue is referred to as occurring during 
the life of Gregorius Thaumaturgus. There is also a description in P atrologta 
Graca, Gregorius III, in which the symptoms are given as follows: “When 
once the disease attacked a man, it spread rapidly over all his frame. A 
burning fever and thirst drove men to the springs and wells; but water was 
of no avail when once the disease had attacked a person. The disease was 
very fatal. More died than survived, and not sufficient people were left to 
buiy the dead.’* 
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period, every great calamity — famine, earthquake, and plague-^ 
led to mass conversions, another indirect influence by which 
epidemic diseases contributed to the destruction of classical 
civilization. Christianity owes a formidable debt to bubonic plague 
and to smallpox, no less than to earthquake and volcanic eruptions. 

The nature of the plague of Cyprian is even more difficult to 
determine than is that of the Athenian pestilence. Haeser believes 
that bubonic plague played a dominant role, and bases this chiefly 
upon the seasonal factor — that is, upon the reports that in Egypt 
successive outbreaks began in the autumn and lasted until the very 
hot weather in July. In the absence of any definite information of 
glandular swellings or buboes, however, this view is pure surmise. 
Cyprian describes the disease as beginning with redness of the 
eyes, inflammation of the pharynx and throat, violent diarrhea 
and vomiting.' He mentions gangrene of the feet, paralysis of the 
lower extremities, deafness, and blindness. No skin eruption is 
described. One must assume again a synchronous prevalence 
of many diseases, among which forms of meningitis and probably 
acute bacillary dysenteries were frequent, but no specific diag- 
nosis is possible from the symptoms observed by writers of the 
period. 

Whatever the conditions may have been, their violence was so 
extreme that one cannot doubt their serious effects upon political 
and social development. A conception of the extreme distress 
may be obtained from the following, which we quote literally 
from Haeser: “Men crowded into the larger cities; only the 
nearest fields were cultivated; the more distant ones became over- 
grown, and were used as hunting preserves; farm land had no 
value, because the population had so diminished that enough 
grain to feed them could be grown on the limited cultivated 
areas.” Even in the centre of Italy, large territories became 
vacant; swamps developed, and rendered unhealthjr the formerly 
wholesome coast lands of Etruria and Latium. Hieronymus writes 
that the human race had been “all but destroyed^” and that the 
earth was returning to a state of desert and forest). 

During the plague of Cyprian, according to* Baronius, the 

'Cyprian’s description in De Mortalitate is as follows: “The bowels, 
relaxed into a constant flux, use up the strength of the body. A fire, con- 
ceived in the marrow, ferments into wounds in the jaw [fauces]. The 
intestines are shaken with continual vomiting. The eyes bum with blood. 
SomerinFics the feet or other parts of the limbs are cut off because of the 
infection of disease, [caush^f] putrefaction [morbida putredo]*' 



ancient and medieval times 65 

Christian custom of wearing black as a color of mourning origi- 
nated. It had been used before by Hadrian, who, says Schnurrer, 
wore black for nine days after the death of Plotina. 

Between the pestilence of Cyprian and the next great pandemic, 
spoken of as the plague of Justinian, there occurred a succession 
of calamities — earthquakes, famines, and the severe, but relatively 
localized, epidemic diseases such as one would expect in an empire 
in which there was a constant movement of large armed forces 
and uninterrupted communication with the East and with the 
north coast of Africa. At the same time, the migration of agri- 
cultural populations to the cities had already produced a great 
crowding of people into small areas, without any of the indispen- 
sable safeguards of modern medicine. 

In the reign of Diocletian and Maximian, a plague is described, 
without specific symptomatology, by Cedrenus. Eusebius 
places t^is outbreak a little later, and also speaks of a new disease 
— possibly anthrax — which affected thousands of people, ap- 
peared in the form of acute ulcerations and swellings of different 
parts of the body, and blinded many in whom it occurred. Num- 
bers of domestic animals died at the same time. Disease and famine 
continued into the year 313. 

There follows a period about which we have relatively little 
record, though it probably had its usual measure of disease. It is 
the period during which Volkerwanderung was in one of its 
most active stages. This phenomenon was like the impact of 
human waves from east to west. The movement may have been 
started when the Huns, or Hiong-nus, were pushed out of China, 
and wandered lo the Caspian Sea. Impelled to move, possibly by 
disease, they began to migrate westward. Their first collision was 
with the Alani, whom they scattered or carried along with them 
in a thrust against the Goths. The latter had wandered from the 
north along the river beds toward the Black Sea. Crowded out 
by Huns and Alani, the Goths fled into Roman territory, where 
they temporarily settled along the Danube. 

By 406, a general movement of barbarian tribes — Suebi, Alani, 
Burgundi, and Vandals — ^was taking place into Italy, Gaul, and 
across the Pyrenees to Spain. According to Idatius, it was a 
period of war, famine, and pestilence. In 444, there was a terrible 
epidemic in Britain, which seems to have been in part responsible 
for the historically momentous conquest of Britain by the Saxons. 
Baeda, in his Historic Ecclesiastica Gentis Anglorum^ states that 
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Volriger, hard pressed and in distress, called upon the Saxon 
chieftains, Hengist and Horsa, for assistance: “A terrible plague 
fell upon them, which destroyed so many that the living could 
barely suffice to bury the dead. They consulted what was to be 
done, and where to seek aid against the frequent incursions of 
the northern races [apparently their fighting forces were greatly 
depleted by the plague], and agreed to call in the Saxon nation 
from across the Sea. The Saxons arrived in 449, and acted as mer- 
cenary guards for the Britons.” It requires little exercise of the 
imagination, therefore, to conclude that the history of the British 
Isles in all its subsequent developments of race, customs, architec- 
ture, and soforth, was in large part determined by an epidemic 
disease. 

Eusebius tells of an epidemic which occurred throughout the 
Roman provinces and near Vienna (then known as Orae Favianae) 
in 455 and 456. It began with inflamed eyes, swelling and redness 
of the skin over the entire body, and it ended — sometimes fatally 
— on the third or fourth day, with severe pulmonary symptoms. 
It is impossible to say what this disease might have been — ^pos- 
sibly general streptococcus infection, or a form of scarlet fever, 
with secondary streptococcic pneumonia. 

In 467, Rome itself suffered from a disease about which we 
know, from Baronius, only that it killed a great many people. In 
the immediately succeeding years, much scattered — but localized 
—epidemic disease occurred in the Gallic provinces; and in 477, 
when the Saxon King, Odoacer, reached Anjou on his way to 
Italy, a severe plague broke out among citizens and invaders alike. 
Shortly after this, a famine and plague in North Africa decimated 
the Vandals, thus preparing them for defeat by the Mohammedans. 

Of great diseases there is no record during the ensuing fifty 
years, but in 526 occurred the great earthquake of Antioch, which 
was responsible for the death of several hundred thousand people. 

This brings us to the greatest of all the pandemics that helped 
to undermine the ancient civilization — ^namely, thtet of Justinian, 
details of which we know very largely from die writings of 
Procopius. 

The sixth century was a period of calamity rarely equaled in 
history. Seibel in his Die Grosse Pest zur Zeit Justmians^ has 
thoroughly compiled the available information, and is the authority 
from which most subsequent writers quote. According to him, 
a succession of earthquakes, volcanic eruptions, — ^Vesuvius in 51 j 
was one, — and famines preceded and accompanied the series of 
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pestilences which wrought terror and destruction throughout 
all of Europe, the Near East, and Asia for over sixty years. Of 
the natural convulsions, the most destructive was an earthquake, 
followed by conflagration, which destroyed Antioch in 526, 
killed between 200,000 and 300,000 inhabitants, and frightened 
away most of the remainder. There also were earthquakes in Con- 
stantinople and in other cities of the East, as well as in many 
places in Europe proper. Among others, there was a severe one in 
Qermont, then called Civitas Averna. A succession of floods 
and famines added to the general misery. The impoverishment, 
the displacement of populations, the agricultural disorganization 
and famine which attended these calamities must have contributed 
materially to the origin and spread of the pestilence. Modem 
experience has demonstrated this a number of times, when tidal 
waves, eacr{iquakes, and floods have wrought similar havoc. 

The great plague of Justinian began in Egypt, near Pelusium. 
The suggested Ethiopian origin is vague; there was a sort of 
ancient and traditional suspicion that disease usually came out 
of Ethiopia. Procopius writes of this: — 

At tliis time [540], there started a plague. It appeared not 
in one part of the world only, not in one race of men only, 
and not in any particular season; but it spread over the entire 
earth, and afflicted all without mercy of both sexes and of 
every age. It began in Egypt, at Pelusium; thence it spread 
to Alexandria and to the rest of Egypt; then went to Palestine, 
and from there over the whole world; in such a manner that, 
in each place, it had seasonal occurrence. And it spared no 
habitations of men, however remote they may have been. And 
if, at times, it seemed as though it had spared any region for 
a time, it would surely appear there later, not then attacking 
those who had been afflicted at an earlier time; and it lasted 
always until it had claimed its usual number of victims. It 
seemed always to be spread inland from the coastal regions, 
thence penetrating deeply into the interior. 

In the second year, in the spring, it reached Byzantium and 
began in the following manner; To many there appeared 
phantoms in human form. Those who were so encountered, 
were struck by a blow from the phantom, and so contracted 
the sickness. Others locked themselves into their houses. But 
then the phantoms appeared to them in dreams, or they heard 
voices that told them that they had been selected for death. 
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Since Procopius himself believed these things, his account 
reflects the terrified helplessness and panic which spread with 
this pestilence. 

Four months the plague remained in Byzantium. At first, few 
died — then there were 5000, later 10,000 deaths a day. “Finally, 
when there was a scarcity of gravediggers, the roofs were taken 
off the towers of the forts, the interiors filled with the corpses, 
and the roofs replaced.” Corpses were placed on ships, and these 
abandoned to the sea. “And after the plague had ceased, there was 
so much depravity and general licentiousness, that it seemed as 
though the disease had left only the most wicked.” 

Procopius devotes a number of paragraphs to a description 
M'hich is our only clue to diagnosis: — 

“They were taken with a sudden fever: some suddenly 
wakened from sleep; others while they were occupied with 
various matters during the daytime. The fever, from morning 
to night, was so slight that neither the patients nor the physi- 
cian feared danger, and no one believed that he would die. 
But in many even on the first day, in others on the day follow- 
ing, in others again not until later, a bubo appeared both in 
the inguinal regions and under the armpits; in some behind 
the cars, and in any part of the body whatsoever. 

To this point, the disease was the same in everyone, but in 
the later stages there were individual differences. Some went 
into a deep coma; others into violent delirium. If they neither 
fell asleep nor became delirious, the swelling gangrened and 
these died from excess of pain. It was not contagious to touch, 
since no doctor or private individual fell ill from the sick or 
dead; for many who nursed or buried, remained alive in their 
service, contrary to all expectations. Some of the physicians 
unacquainted with this disease and in the bfclief that the 
buboes were the chief site of the sickness, examined the bodies 
of the dead, opened the buboes and found i great many 
pustular places. 

Some died at once; others after many days; ^nd the bodies 
of some broke out with black blisters the size of a lentil. These 
did not live after one day, but died at once; and many were 
quickly killed by a vomiting of blood which attacked them. 
Physicians could not tell which cases were light and which 
were severe, and no remedies availed.” 



ancient and medieval times 


69 

Agathius, speaking of the year 558, describes the same disease 
at Byzantium and again mentions buboes and sudden death 
which usually occurred on the fifth day. It attacked all ages, but 
killed more men than women. 

It is interesting to note that this epidemic displayed one of 
the characteristics so often referred to in modern epidemiology 
— namely, when the outbreaks began, the number of sick and 
the mortality were relatively slight, but both rose with appalling 
violence as the epidemic gathered velocity. 

There can be little doubt that the pestilence of Justinian was 
mainly one of bubonic plague, but the references to the general 
eruption of black blisters in many cases indicate that smallpox 
of a very severe type participated. Whatever it was, its extent 
and severity were such that commentators like Haeser believe it to 
have exerte^ an influence upon the decline of the Eastern empire 
which historians have too often overlooked. In the course of sixty 
to seventy years, a considerable part of the known world was 
devastated by the disease. Cities and villages were abandoned, 
agriculture stopped, and famine, panic, and the flight of large 
populations away from the infected places threw the entire Roman 
world into confusion. 

Gibbon, speaking of this plague, says: “No facts have been 
preserved to sustain an account or even a conjecture of the 
numbers that perished in this extraordinary mortality. I only 
find that, during three months, five and at length ten thousand 
persons died each day at Constantinople; and many cities of the 
East were left vacant, and that in several districts of Italy the 
harvest and the vintage withered on the ground. The triple 
scourges of war, pestilence and famine afflicted the subjects of 
Justinian; and his reign is disgraced by a visible decrease of the 
human species which has never been regained in some of the 
fairest countries of the globe.” 

Procopius was an eyewitness of most of the events which he 
describes. He was associated closely with Belisarius in his cam- 
paigns, and occupied a position of sufficient importance to have 
the “inside” of what was going on in Constantinople at the court. 
One may, therefore, assume that his accounts of the turbulence 
of the period — wars, political corruption, and pestilence — are 
not unduly exaggerated. And since we have recently had a greater, 
more widespread, and more destructive war than most others of 
history, and since political corruption to-day is probably quite as 
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well developed and general as at any time, it is a reasonable conr 
jecture that it may have been only our relative ability to control 
pestilence which has preserved the modem world, for a time, 
from breaking up as did the empire of Justinian. 

In studying, through the eyes of Procopius, the reign of Jus- 
tinian, one obtains an extraordinarily vivid picture of the manner 
in which the three major agencies cooperated in bringing the 
empire to its knees. Justinian was making a final effort to restore 
the imperial world power. Wars with Persia, wars against the 
Vandals in Africa and against the Goths in Italy, armies to main- 
tain on all fronts, in widely separated parts of the world, strained 
the resources of the government to their utmost. Everywhere 
the ring of defense was being pushed back by ever-increasing 
hordes of barbarians, who had by this time learned much of the 
art of war and of organization from their former overlords. 
Internal insurrections, as at Byzantium in 532, threatened the rear. 
Treachery and graft weakened the administrative power at court. 
And superimposed upon these almost, perhaps entirely insuper- 
able difficulties was the pestilence, — ^sweeping from east to west, 
north to south, again and again, for almost sixty years, — killing, 
terrifying, and disorganizing. 

The plague lasted until 590, or a little later. Between 568 and 
570, most of Italy was conquered by the Lombards, who, as 
Cunimund, another barbarian, said, “resemble in figure and in 
smell the mares of the Samiatian plains.” The power and the 
grace and the administrative logic that once wore Rome had died. 


The Flag ue 

GIOVANNI BOCCACCIO 


In the year of our Lord 1348, there happened at Florence, the 
finest city in all Italy, a most terrible plague; Which whether 
owing to the influence of the planets, or that it was sent from God 
as a just punishment for our sins, had broken out some years 
before in the Levant; and after passing from place to place, and 
making incredible havoc all the way, had now reached the West; 
where, spite of all the means that art and human foresight could 
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suggest, as keeping the city clear from filth, and excluding all 
suspected persons; notwithstanding frequent consultations what 
else was to be done; nor omitting prayers to God in frequent 
processions: in the spring of the foregoing year, it began to show 
itself in a sad and wonderful manner; and, different from what it 
had been in the East, where bleeding from the nose is the fatal 
prognostic, here, there appeared certain tumours in the groins, or 
under the arm-pits, some as big as a small apple, others as an egg; 
and afterwards purple spots in most parts of the body: in some 
cases large and but few in number, in others less and more nu- 
merous, both sorts the usual messengers of death. To the cure of 
this malady, neither medical knowledge, nor the power of drugs 
was of any effect; whether because the disease was in its own 
nature mortal, or that the physicians (the number of whom, 
taking quacks and women pretenders into the account was grown 
very great) could form no just idea of the cause, nor consequently 
ground a true method of cure; which ever was the reason, few or 
none escaped; but they generally died the third day from the first 
appearance of the symptoms, without a fever or other bad circum- 
stance attending. And the disease by being communicated from 
the sick to the well, seemed daily to get ahead, and to rage the 
more as fire will do, by laying on fresh combustibles. Nor was it 
given by conversing with only, or coming near the sick, but even 
by touching their clothes, or anything that they had before 
touched. It is wonderful, what I am going to mention; which had 
I not seen it with my own eyes, and were there not many wit- 
nesses to attest it besides myself, I should never venture to relate, 
however credibly I might have been informed about it; such I 
say, was the quality of the pestilential matter, as to pass not only 
from man to man, but, what is more strange, and has been often 
known, that anything belonging to the infected, if touched by 
any other creature, would certainly infect, and even kill that 
creature in a short space of time; and one instance of this kind I 
took particular notice of; namely, that the rags of a poor man 
just dead, being thrown into the street, jud two hogs coming by 
at the same time, and rooting amongst them, and shaking them 
about in their mouths, in less than an hour turned round, and died 
on the spot. These accidents, and others of the like sort, occa- 
sioned various fears and devices amongst those people that sur- 
vived, all tending to the same uncharitable, and cruel end; which 
was, to avoid the sick, and everything that had been near them; 
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expecting by that means to save themselves. And some holding 
it best to live temperately, and to avoid excesses of all kinds, made 
parties, and shut themselves up from the rest of the world; eating 
and drinking moderately of the best, and diverting themselves 
with music, and such other entertainments as they might have 
within doors; never listening to anything from without, to make 
them uneasy. Others maintained free living to be a better preserv- 
ative, and would baulk no passion or appetite they wished to 
gratify, drinking and revelling incessantly from tavern to tavern, 
or in private houses, which were frequently found deserted by 
the owners, and therefore common to every one; yet avoiding, 
with all this irregularity, to come near the infected. And such, at 
that time was the public distress, that the laws, human or divine, 
were not regarded; for the officers, to put them in force, being 
either dead, sick, or in want of persons to assist them; every one 
did just as he pleased. A third sort of people chose a method be- 
tween these two; not confining themselves to rules of diet like the 
former, and yet avoiding the intemperance of the latter; but 
eating and drinking what their appetites required, they walked 
everywhere with odours and nosegays to smell to; as holding it 
best to corroborate the brain: for they supposed the whole atmos- 
phere to be tainted with the stink of dead bodies, arising partly 
from the distemper itself, and partly from the fennenting of the 
medicines within them. Others of a more cruel disposition, as 
perhaps the more safe to themselves, declared, that the only rem- 
edy was to avoid it: persuaded, therefore of this, and taking care 
for themselves only, men and women in great numbers left the 
city, their houses, relations, and effects, and fled into the country: 
as if the wrath of God had been restrained to visit those only 
within the walls of the city; or else concluding, that none ought 
to stay in a place thus doomed to destruction. Divided as they 
were, neither did all die nor all escape; but falling sick indiffer- 
ently, as well those of one as of another opinion} they who first 
set the example by forsaking others, now languished themselves, 
without mercy. I pass over the little regard that dtizens and rela- 
tions showed to each other; for their terror \0^as such, that a 
brother even fled from his brother, a wife from her husband, and 
what is more uncommon, a parent from its own child. On which 
account numbers that fell sick could have no help but what the 
charity of friends, who were v^ry few, or the avarice of servants 
supplied; and even thVjse were scarce, and at extravagant wages. 
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and so little used to the business, that they were only fit to reach 
what was called for, and observe when they died; and this desire 
of getting money often cost them their lives. 

From this desertion of friends, and scarcity of servants, an un- 
heard of custom prevailed; no lady, however young or handsome, 
would disdain being attended by a man-servant, whether young 
or old it mattered not; and to expose herself naked to him, the 
necessity of the distemper requiring it, as though it was to a 
woman; which might make those who recovered, less modest for 
the time to come. And many lost their lives, who might have es- 
caped, had they been looked after at all. So that, between the 
scarcity of servants, and violence of the distemper, such numbers 
were continually dying, as made it terrible to hear as well as to 
behold. Whence, from mere necessity, many customs were intro- 
duced, dj fluent from what had been before known in the city. 
It had been usual, as it now is for the women who were friends 
and neighbours to the deceased, to meet together at his house, 
and to lament with his relations; at the same time the men would 
get together at the door, with a number of clergy, according to 
the person’s circumstances; and the corpse was carried by people 
of his own rank, with the solemnity of tapers and singing, to that 
church where the person had desired to be buried; which custom 
was now laid aside, and, so far from having a crowd of women 
to lament over them, that great numbers passed out of the world 
without a single person: and few had the tears of their friends at 
their departure; but those friends would laugh, and make them- 
selves merry; for even the women had learned to postpone every 
other concern to that of their own lives. Nor was a corpse at- 
tended by more than ten, or a dozen, nor those citizens of credit, 
but fellows hired for the purpose; who would put themselves 
under the bier, and carry it with all possible haste to the nearest 
church; and the corpse was interred, without any great ceremony, 
where they could find room. 

Witji regird to the lower sort, and many of a middling rank, 
the scene was still more affecting; for they, staying at home either 
through poverty, or hopes of succour in distress, fell sick daily 
by thousands, and, having nobody to attend them, generally died: 
some breathed their last in the streets, and others shut up in their 
own houses, when the stench that came from them, made the first 
discovery of their deaths to the neighbourhood. And, indeed, 
every place was filled with the dead. A method now was taken, 
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as well out of regard to the living, as pity for the dead, for the 
neighbours, assisted by what porters they could meet with, to 
clear all the houses, and lay the bodies at the doors; and every 
morning great numbers might be seen brought out in this man- 
ner; from whence they were carried away on biers, or tables, two 
or three at a time; and some times it has happened, that a wife 
and her husband, two or three brothers, and a father and son, 
have been laid on together: it has been observed also, whilst two 
or three priests have walked before a corpse with their crucifix, 
that two or three sets of porters have fallen in with them; and 
where they knew but of one, they have buried six, eight, or more: 
nor was there any to follow, and shed a few tears over them; for 
things were come to that pass, that men’s lives were no more 
regarded than the lives of so many beasts. Hence it plainly ap- 
peared, that what the wisest in the ordinary course of things, and 
by a common train of calamities, could never be taught, namely, 
to bear them patiently; tliis, by the excess of those calamities, 
was now grown a familiar lesson to the most simple and unthink- 
ing. The consecrated ground no longer containing the numbers 
which were continually brought thither, especially as they were 
desirous of laying every one in the parts allotted to their families; 
they were forced to dig trenches, and to put them in by hundreds, 
piling them up in rows, as goods are stowed in a ship, and throw- 
ing in little earth till they were filled to the top. Not to rake any 
farther into the particulars of our misery, I shall observe, that it 
fared no. better with the adjacent country; for to omit the differ- 
ent castles about us, which presented the same view in miniature 
with the city, you might see the poor distressed labourers, with 
their families, without either the plague or physicians, or help 
of servants, languishing on the highways, in the fields, and in 
their own houses, and dying rather like cattle than human crea- 
tures; and growing dissolute in their manners like the citizens, and 
careless of everything, as supposing every day to be their last, 
their thoughts were not so much employed how to iniprovQ, as to 
make use of their substance for their present support: whence it 
happened that the fiocks, herds, etc., and the dogs themselves, 
ever faithful to their masters, being driven from their own homes, 
would wander, no regard being had to them, among the forsaken 
harvest; and many times, after they had filled themselves in the 
day, would return of their own accord like rational creatures at 
night. What can 1 say more, if I return to the city? unless that 
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such was the cruelty of Heaven, and perhaps of men, that be- 
tween March and July following, it is supposed, and made pretty 
certain, that upwards of a hundred thousand souls perished in the 
city only; whereas, before that calamity, it was not supposed to 
have contained so many inhabitants. What magnificent dwellings, 
what noble palaces were then depopulated to the last person! 
what families extinct! what riches and vast possessions left, and no 
known heir to inherit! what numbers of both sexes in the prime 
and vigour of youth, whom in the morning neither Galen, Hippoc- 
rates, nor Asclepius himself, but would have declared in per- 
fect health; after dining heartily with their friends here, have 
supped with their departed friends in the other world! 

The Medical School of Salernum 

JOHN ORDRONAUX 

The Medical School of Salernum dates back to the ninth century, 
although writers disagree so extensively upon the question of its 
origin, whether ecclesiastical or lay, that it is hardly worth our 
while to open any discussion upon it. That a school existed 
there, flourished, and was the acknowledged head of all European 
medical academies during the Middle Ages, is an established fact 
no longer to be gainsaid. . . . 

The Statutes of the college of Salernum are remarkable for the 
jealous guardianship which they exercise over the purity and 
proficiency of candidates for medical degrees. The school had 
selected for its patron St. Matthew, and for the motto on its seal 
the words ^"Ctvkas Hippocratica'' Its Faculty consisted of ten 
professors or Alagistri^ who succeeded each other according to 
seniority. The examination of candidates was conducted with 
great strictness, and consisted in expositions either of Galen’s 
Therapeutics, or the first book of Avicenna; also in the Apho- 
risms of Hippocrates and the Analytics of Aristotle. If successful, 
the candidate received the title of M.A. and Physician. 

Candidates were required to be twenty-one years of age, and 
to produce proofs of having studied Medicine for seven years. As 
yet the degree thus obtained did not authorize one to practice 



GREAT ADVENTURES IN MEDICINE 

indiscriminately in every depwurtment; for, if the candidate de- 
'Sired to be admitted to practice Surgery, it was required in addi- 
tion that he should study Anatomy for one whole year. But 
wery one, to whatever degree admitted, must first swear to be 
true and obedient to the Society of Physicians — ^to refuse all fees 
from the poor, and to have no share of gains with apothecaries. 
A book was then put into his hands — 2l ring upon his finger — ^his 
head was crowned with laurel, and he was dismissed with a kiss. 

These statutes were modified from time to time, although the 
spirit of rigid honor and medical orthodoxy in which they were 
cast was never abated to the last. Again, another law required 
that the candidate should have accomplished three years of study 
in logic, and five years in both medicine and surgery, before he 
could be admitted to an examination. He must also swear to con- 
form to established rules, and among other things servare formam 
jcuriae hactenus observatum^ and inform the authorities whenever 
an apothecary falsified drugs. 

On the other hand, apothecaries were obliged to compound 
medicines as the physician directed and to sell them at an estab- 
lished price. . . . 

A still later law required, after five years’ study, another year 
of practice with an old physician. But during these five years the 
candidate might still teach in public. Another rule, which was 
evidently considered* of more than ethical obligation, forbade 
every physician to share in the profits of apothecaries or to keep 
a drug store himself. 

The instruction imparted in the school was restricted to such 
principles alone as were found in the authenticated texts of Hip- 
pocrates and Galen. 

The fees of practitioners were duly regulated according to 
time and distance. Thus, for office-calls and those within the city 
limits during the day, physicians received half a tarenus\^ for calls 
.outside the city three tareni if entertained at the patient’s house, 
otherwise four; and the patient might call in the physician twice 

^The tarenus was a gold coin equal in value to two Neapolitan carliniy 
or about eight cents of our money, gold standard. At this rate, out illustrious 
Masters of Salemum received four cents for office-calls and sudh as were 
made in the city; and tnventy-four cents for those made out of town. 

Content with little, like Hippocrates, 

They practiced more for honor, than for fees. 

But when the fee was earned, the visit made, 

Without delay, they asked to be repaid. 
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during the day and once during the night. The poor always to be 
attended gratuitously. 

Druggists (stationarii) and apothecaries (confectionarii) were 
placed under the supervision of physicians, who were forbidden 
to merchandise with them as to prices, or to own any share in 
their profits. And both those who sold and those who manufac- 
tured drugs were first sworn to a strict adherence to the Codex; 
their number was limited, and the cities or towns in which they 
could follow their avocations carefully designated. The prices 
allowed to be charged by them were based chiefly upon the per- 
ishable nature of the articles. Two Imperial inspectors v^crc 
charged, in connection with the Medical Faculty, with the duty 
of superintending the preparation of all electuaries and syrups. 
In matters appertaining to medical police, such as contagious 
diseases, sales of poison or love-philters and other charms, the laws 
at Salemum were in advance of the age, and hardly surpassed 
even in our own day. Those, in particular, relating to apothecaries 
are worthy of imitation and adoption in every civilized country. 

Frederick II . . . dealt a fatal blow to the school at Salernum 
when he erected a rival academy at Naples. By whatsoever mo- 
tive induced, his knowledge of, and respect for the sacred tradi- 
tions clustering around this old Hippocratic shrine, should have 
made him hesitate and refrain from dealing it a wound destined 
to sap its existence. But so it was; and from that moment the 
active life of the institution began to diminish. Bologna and Paris, 
both jealous rivals of Salernum, and who had essayed by imitation 
of her teachings to eclipse her didactically, soon took advantage 
of their opportunity. The infusion of Saracenic Medicine into 
the Hippocratic doctrines at Salemum became more and more 
apparent, and only in the department of surgery do the Greek 
traditions still appear to hold their original sway during the period 
of her decline. And yet, such is the ingrained respect of the 
human mind for whatever has survived the erosions of time, that 
we instinctively retrace our steps in periods of doubt to consult 
ancient authorities, if even but traditional; such, in fact, is the 
historical momentum of a great name, which, once crowned in 
the temple of Fame, can never be dethroned or stripped of its 
sovereignty, that, as late as the middle of the last century Saler- 
num was still considered the mater et caput of medical authority 
in ethical matters, for in 1748 disputes as to precedence in rank 
between physicians and surgeons having occasioned painful dif- 
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ferences among French practitioners, the Medical Faculty of 
Paris addressed an official letter to the Faculty of Salernum, re- 
questing their counsel and assistance in the formation of a judg- 
ment upon the issues then raised before them. This is the last 
historical appearance of the famous School of Salernum, for a 
sweeping royal decree of 1811, centralizing instruction in a few 
designated centres, virtually completed her downfall, by assigning 
to her a place among gymnasia or preparatory institutes only. 

Thus died the venerable and venerated mother of all Christian 
medical schools amid the splendors of a meridional civilization, 
of which, in her own department, she had been the day-star and 
morning-glory. The first to rise from the darkness of the Middle 
Ages, and to aid in the revival of medical letters, she continued 
faithful to her trust and her tenets for more than nine centuries. 
What school ever did as much for medical learning? Or where 
did rational Medicine ever find so firm and enduring a shrine? 
It is sad to think that not a stone of the old University is now 
standing — that not a fragment of the valuable collection of MSS. 
contained in her once opulent library still remains in Salernum; 
but scattered here and there on dusty shelves and in unfrequented 
comers, they have been left to the chance discovery of some 
mousing antiquary. . . . 

THE SCHOLA SALERNITANA 

Not to have been familiar with it from beginning to end, not 
to have been able to quote it orally as the occasion might require, 
would, during the Middle Ages, have cast serious suspicion upon 
the professional culture of any physician. Indeed, it was a general 
favorite among the educated of every class, and looked upon, like 
Solomon’s Proverbs, as a People’s Book, useful to all who could 
appreciate its wide yet broad and common-sense suggestions as 
to the conduct of our physical life. So universally were its merits 
recognized and endorsed that an edition of it was printed as early 
as 1480. Since that time, according to Mr. Baudry de^Balzac, t'wo 
hundred and forty editions of this famous Poem ha^^ been pub- 
lished, and in almost all the languages of modem Europe. . . . 

The first edition, with the commentary of Amaldus de Villa 
Nova, appears to have been printed at Montpelier, a.d. 1480, in 
quarto; and there have been subsequently issued in the original 
Latin no less than one hundred and 5even editions. . . . 



ANCIENT AND MEDIEVAL TIMES 


79 

It is the condensation of truth in compact, suggestive sentences, 
adorned by the elegance of rhyme, and thus invoking the har- 
mony of numbers to the aid of memory, which has given to this 
Poem an undying charm. Written in plain, untechnical language, 
saturated with the broad common sense of daily experience, and 
prescribing for all the necessities and all the dangers of practical 
life, it at once comes home, as Bacon said of his Essays, to “Men’s 
Businesse and Bosomes”; and the innumerable imitations of it 
which sprang up in medieval Europe, wherever a rival medical 
school existed, attest in the most forcible manner possible the 
high and fixed reverence it commanded in public estimation. 

i86^ 

Code of Health of the 

School of Salernum 

OF MENTAL CONDITIONS, AND OF CERTAIN 
REMEDIES 

Salerno’s School, in conclave high, unites 
To counsel England’s King, and thus indites: 

If thou to health and vigor wouldst attain. 

Shun weighty cares — all anger deem profane, 

From heavy suppers and much wine abstain. 

Nor trivial count it, after pompous fare. 

To rise from table and to take the air. 

Shun idle, noonday slumber, nor delay 
The urgent calls of Nature to obey. 

These, rules if thou wilt follow to the end. 

Thy life to greater length thou mayst extend. 

{Addition a. v.^) 

Shouldst Doctors need? be these in Doctors’ stead — 

Rest, cheerfulness, and table thinly-spread. 

• ^ These letters, wherever they occur, refer to Arnold ol Villa Nova’s 
Commentary, whose text we have followed. 
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REFRESHMENT FOR THE BRAIN 

At early dawn, when first from bed you rise, 

Wash, in cold water, both your hands and eyes. 

With comb and brush then cleanse your teeth and hair. 
And thus refreshed, your limbs outstretch with care. 
Such things restore the weary, o’ertasked brain; 

And to all parts ensure a wholesome gain. 

Fresh from the bath get warm. Rest after food. 

Or walk, as seems most suited to your mood. 

But in whate’er engaged, or sport, or feat. 

Cool not too soon the body when in heat. 

{Addition a. v.) 

Recreation jor the Sight. 

Groves, Brooks and Verdure, weary eyes relieve. 

At dawn, seek Mountains, Streams at dusky eve. 

{Addition from Paris Ed., i86i.) 

At eve the shore, at morn the groves, frequent. 

Whose varied hues, to cheer the sight, present 
Blue tints and green, with dusky-yellow blent. 


OF NOONTIDE SLEEP 

Let noontide sleep be brief, or none at all; 

Else stupor, headache, fever, rheums will fall 
On him who yields to noontide’s drowsy call. 

{Addition from Paris Ed. of i86i.) 

Perchance, should some one crave a midday nap 
From habit — then, t’will cause him less mishap. 
But let none sleep soon after having fed. 

Nor long, and always with uplifted head. 

To point these rules, ’tis fitting to rehearse. 

To him who sleeps, this rude, untutored verse: 
Post-prandial sleep, ye mortals, put afar. 

In any month whose name includes an R. 
Post-prandial sleep’s alone ^lubrious. 

In months, whose names their ending have in US. 



A|>fCI£NT and medieval TIMES 


OF ENCARCERATED FLATUS 

Four ills from long-imprisoned flatus flow, 
Convulsions, colics, dropsies, vertigo; 

The truth of this the thing itself doth show. 


OF SUPPER 

Great suppers will the stomach’s peace impair. 
Wouldst lightly rest? curtail thine evening fare. 


THE RULE FOR APPORTIONING MEALS 

<■ 

Eat not again till thou dost certain feel 
Thy stomach freed of all its previous meal. 

This mayst thou know from hunger’s teasing call, 

Or mouth that waters — surest sign of all! 

{Addition from Paris Ed., i86i.) 

An empty stomach, calling loud for food. 

To hear long tales is in no willing mood. 


FOOD TO BE AVOIDED 

The luscious peach, the apple and the pear. 

Cheese, ven’son, salted meats and e’en the hare. 

With flesh of goats, dyspeptic throes provoke. 

And crush the weak ’neath melancholy’s yoke. 

{Addition from Paris Ed., i86i.) 

Salt is the flesh of ruffled ducks and geese; 

Fried meats do harm; while boiled give peptic peace; 
And fragrant roasts, digestive powers increase. 
Bitters will purge— crude things in all cause wind. 
And salted meats the body dry and bind. 

While crusts give rise to bile of darkest kind. 

Salt things consume virility and sight. 

And psoric torments breed of direst might. 
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FOOD THAT BOTH NOURISHES AND FATTENS 

Eggs newly laid and broths of richest juice, 

With ruby wine, increase of strength produce, 

Wheat and milk make flesh, brains and tender cheese, 
Marrow and pork, as taste they chance to please. 

Or eggs, with art prepared, or honeyed wine; 

Ripe figs and grapes, fresh gathered from the vine. 


OF THE QUALITIES OF GOOD WINE 

The taste of wines, their clearness, odor, shade. 

Are living proofs of their specific grade; 

You’ll find all those that are of highest source, 
Fragrant, frigid, fair, fuming high with force. 


OF SWEET WHITE WINE 

Rich, heavy wines that are both sweet and white. 
The body’s size increase, and e’en its might. 


OF MILK FOR CONSUMPTIVES 

Goats’ milk and camels’, as by all is known, 

Relieve poor mortals in consumption thrown; 
While asses’ milk is deemed far more nutritious. 
And, e’en beyond all cows’ or sheeps’, officious. 
But should a fever in the system riot. 

Or headache, let the patient shun this diet. 

(Addition from Paris Ed., i86i.) 

The stomach’s gently soothed, and moistened too. 
The liver nourished with fresh heat anew; 

The loins more active are, the fat’s dispelled. 

The bowels freed, and every taint expelled. 

Cows* milk gives wonted heat to every part. 
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And quickly dissipates the acrid smart 
Of tainted humors, with a soothing art; 
Increases flesh, to pangs of womb gives ease. 
Can moist the body, and its heat appease; 
And whatsoever things remain still crude 
Within, converts to salutary food. 


Of BUTTER AND WHEY 

Butter soothes, moistens — all this without fever; 
Whey proves a cleanser and a full reliever. 


OF FIGS 

Fig-poultice will our bodies rid of tumors. 
Scrofula, boils and even peccant humors; 

’Twill surely draw — add poppy-heads alone — 
The splintered fragments from a broken bone. 

{Addition a. v.) 

Breed lice and lust in all who use the fruit. 

And yet Love’s call, in turn, chill at its root. 

{Addition from Paris Ed., i86i.) 

Figs soothe the chest, and figs the bowels scour, 
When raw or cooked with corresponding power 
Both feed and fatten and relieve us too. 

From every kind of swelling, old or new. 


OF PEPPER 

All peppers black make food digest with haste. 
Cure phlegm, and help us to repair our waste. 
White pepper is the stomach’s dearest friend. 
And coughs and pains brings to an early end. 
’Twill interrupt the chill of any fever. 

Or prove, if raging high, supreme reliever. 
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OF DULLNESS OF HEARING 

To sleep soon after having taken food, 

And exercise when frequently renewed, 

With drunkenness — all these in turn appear 
To dull, betimes, the sharpness of the ear. 


OF RINGING IN THE EARS 

Emetics, blows, all accidents and fear, 

Dangers, long fasts and drunkards’ wild career, 
Will cause continued ringing of the ear. 


OF SOME EFFECTS OF BLOOD-LETTING 

Bleeding soothes rage, brings joy unto the sad. 

And saves all lovesick swains from going mad. 


OF THE SIZE OF THE WOUND IN BLOOD-LETTING 

A medium-sized incision always make, 

Whate’er amount of blood you wish to take; 

The copious vapor rising sudden, flees. 

And thus the blood escapes with greater ease. 


THINGS TO BE CONSIDERED IN BLOOD-LETTING 

When one is bled he should for full six hours 
Most vigilant maintain his mental powers, 

Lest fumes of artful slumber too profound 
Should all his mortal nature sadly wound. 

For fear that thou some slender nerve shouldst mar, 

Conduct not the incision deep nor far; 

And being purged through blood, and thus renewed, 

Haste not at once to sate thyself with. food. 
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THINGS TO BE AVOIDED AFTER BLEEDING 

All things from milk as are in gen’ral made, 

And draughts of wine, of whatsoever grade, 

Should every one dismissed, avoided be 
By recent subjects of phlebotomy. 

Cold things are also hurtful to the weak. 

Nor let them, dauntless, brave damp skies or bleak; 

For vigor only comes once more to these 
From sunshine mingled with the passing breeze. 

To all rest proves an everlasting gain, 

While exercise occasions certain pain. 


IN WHAT DISEASES, AGES AND QUANTITIES BLOOD-^ 
LETTING SHOULD OCCUR 

Acute disease, or only so in part. 

Demands blood-letting freely from the start. 

In middle age, bleed largely without fear. 

But treat old age like tender childhood here. 

In spring you may bleed doubly at your pleasure — 

At other times alone in single measure. 


WHAT PARTS ARE TO BE DEPLETED AND AT 
WHAT SEASONS 

In spring, and likewise in the summer tide. 

Blood should be drawn alone from the right side. 

• 

The text followed in making this translation by John Ordronaux 
is that of 1480, with commentary by Arnaldus de Villa Nova, a 
distinguished physician of the 13 th century, in the edition of 
Zaccharius Sylvius, published in Rotterdam, 1657- The translation 
includes Villa Nova’s commentary, and further ones derived 
from the Paris .edition of 1861. 


Translation published i86f 
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The Sinister Shepherd 

GIROLAMO FRACASTORO 

Within the purple womb of night, a slave, 

The strangest plague returned to sear the world. 

Infecting Europe’s breast, the scourge was hurled 
From Libyan cities to the Black Sea’s wave. 

When warring France would march on Italy, 

It took her name. I consecrate my rhymes 
To this unbidden guest of twenty climes, 

Although unwelcomed, and eternally. 

O Muse, reveal to me what seed has grown 
This evil that for long remained unknown! 

Till Spanish sailors made the west their goal. 

And plowed the seas to find another pole, 

Adding to this world a new universe. 

Did these men bring to us this latent curse? 

In every place beneath a clamorous sky 
There bursts spontaneously this frightful pest. 

Few people has it failed to scarify. 

Since commerce introduced it from the West. 

Hiding its origin, this evil thing 
Sprawls over Europe. . . . 

This pestilence’s savage voice I hear. 

And wandering to our houses, will it sow 
In tender virgin breasts a wicked seed. 

Hatched from a poison that no vice has wrought. 

And from its evil clutches none is freed. 

It is at home in hovel and the court. 

Its symptoms never twice the same, indeed. . . . 

Within the body, long its ferment rests, 

To nourish at some hidden source of breasts. 

Then suddenly, beneath a languor’s weight. 

The victim creeps about in fearful state. 



ANCIENT AND MEDIEVAL TIMES 

The heart defective and the slightest strain 
Tiring the limbs, while energies remain 
All sapped. A gloomy eye and saddened face 
Of sickly pallor bend to this disgrace, 

And soon a vicious ulcer eats its way 
Into the privates. And a vengeful sway 
Takes cancerous possession to remain. 

Extended to the groin is its fell bane. . . . 

Soon is the body ulcerous and vile. 

The face becomes within a little while 
A mask of running pustules small and great. 

A horny shell will glands well imitate. 

Breaking and emptying an acrid humor. 

From pus-corroded skin, pours every tumor. 

And bloody ulcers deeply dig away. 

Gnawing the tissues that they make their prey. 
Then is man stripped until his piteous moans 
Come from a skeleton of putrid bones. 

The lips are torn to shreds for this vile ill, 

And, ere the voice dies, it is harsh and shrill. . . . 

Gone is the brilliance of his youth and spring. 
Dying by inches, as his soul sinks, he 
Finds on his limbs a hideous leprosy. 

Upon his very bones would caries fling 
Its banners, till they open to the eyes. 

His lovely eyes that were so long alight — 

Ulcers devour these — a hideous sight. 

Purulent poison too his nose corrodes. 

Until for viscous humors, it explodes. . . . 

Seek out the strongest remedies, nor fear 
Fatigye, though it belabors somewhat drear. 

And if you haste, success will crown your pains. 
Then is the plague less harsh within your veins. . 

Exile your mistress that a lonely bed 
Shuns Venus and her altars and embraces. 

And shun your love for all her tender graces. 

Or for your lack of faith will she be dead. . . . 
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Touch not the truffle or the artichoke 
Leeks and cucumbers leave to other folk. 

And vinegar and milk you must let be 
For this will you be better off, and see 
That your cup contains no ichor 
Of a full bodied wine or foaming liquor. . . . 

Soon is repaired the ruin of the flesh, 

If lard be well applied that’s good and fresh . . . 

Oxide of lead, mercury, frankincense, 

Antimony and storax will provoke 
If spread upon the flesh their caustic smoke, 

Released to stop the progress of this ill, 

And that they may attack with mighty wilL 
But there may be a source of wild regret. 

If unsuccessful. Deeper driven yet 
May be the ulcer on its biting path. 

All men concede that mercury’s the best 
Of agents that will cure a tainted breast . . . 

Each acrid molecule will in its turn 
Seize upon every humor that will bum 
The scourge away . . . 

Of this distemper. Let me give its history. 

*‘An ancient king had we, Alcithous, 

Who had a shepherd lad called Syphilus. 

On our prolific meads, a thousand sheep, 

A thousand kine this shepherd had to keep. 

One day, old Sirius with his mighty flame, 

During the summer solstice to us came. 

Taking away the shade from all our trees. 

The freshness from the meadow, coolth from breeze. 
His beasts expiring then did Syphilus 
Turn to this horror of a brazen heaven. 

Braving the sun’s so torrid terror even. 

Gazing upon its face and speaking thus: 

‘O Sun, how we endure, a slave to you! 

You are a tyrant to us in this hour. 

What matters it that bulls be killed, no few? 

No father are you, nor supreme of power. 
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If fields be burned and sheep and kine and I. 
Though jealous gods may never wish to see 
Cattle submitted to my might, ah me, 

My flocks are helpless for your brazen sky. 

If the old tales be true, which is absurd, 

You have one goat, one bull, and just one ram. 

As guardian of this foolish little herd. 

You have a mangy cur. The thing’s a sham. 

Why honor you? Alcithous is worth 
Worship divine. He rules the sea and earth. 
Stronger than gods and stronger than the sun, 
He’ll bring back verdant pastures, every one. 
Life will he give to an expiring breeze. 

He will revive the cattle and the trees.’ 

“Thus spake he. Braving gods, upon a hill 
He reareld ah altar with a mighty will 
To Prince Alcithous. The herdsmen bold 
And all the ploughmen did as they were told. 
Denying gods, deserting temples fair. 

And to their king alone they worshipped there. 

Reserving sacred bulls and frankincense 

For him, and honoring him with joy immense. 

“Upon his throne sat King Alcithous, 

Whom a mad joy, alas, had blinded thus! 

The outlawed gods no longer would he believe, 
And he commanded that each state receive 
Him as a god. Unto the thunder he sent 
The gods, their cult — their domain his intent. 

“But one who gazes, and with open eyes. 
Embracing all the universe indeed, 

Perceived the crime. Our island paradise 
Received the evil of a subtle seed. 

And foetid fogs and humid air became 
The fardels of our impious, wicked shame. 

“The sun went pallid for his righteous wrath 
And germinated poisons on our path. 

And he who wrought this outrage was the first 
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To feci his body ache, when sore accursed. 

And for his ulcers and their torturing, 

No longer would a tossing, hard couch bring 
Him sleep. With joints apart and flesh erased, 

Thus was the shepherd flailed and thus debased. 

And after him this malady we call 
SYPHILIS,^ tearing at our city’s wall 
To bring with it such ruin and such a wrack. 

That e’en the king escaped not its attack. 

“The folk in fear, within the wood, Carthesis 
Ran to consult the dryad, Ameresis. 

Behind a clump of trees was her retreat. 

Infallible, interpretive and sweet 

Was she. They asked why gods condemned them and 

Whom should they seek to cure them. She replied: 

‘All of the gods are wrathful. Understand, 

Perverted race, you perish for your pride. 

You braved the sun. The sun has punished you. 

Incense is not for man. Immortals too 
Find this a horror. You were prideful, mad. 

Erect once more your altars and be glad 
That sacrificial flesh shall smoke again. 

Immortal justice is not stayed by men. 

Your punishment must be eternal bane. 

Apollo swears this by the sacred Styx. 

He’ll ease this ravage if you lunatics 
Will worship gods again. To banish pain. 

The sky reserves a mighty remedy 

For you born of these shores. A black cow’s blood 

To Tellus* must be poured upon the grass. 

And a white heifer might change Juno’s mood, 

Ere aught be granted that this ill may pass. 

Some fecund seeds in Tellus’s vast breast 
Can grow a wide and leafy tree to scorn 
This poison’s energy. Peace! Be at rest! 

Tellus will see that this tree shall be bom.* 

^Thc word may be derived from the Greek; sus-philos which means 
hoff-love. 

^Tellus mater is the ancient Latin deity of earth. She was the Goddess of 
marriage and of fertility and she w^s invoked in solemn oaths as the grave 
of all things. Several festivals were celebrated in her honor. 
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“Silent grew Ameresis and the sun 
Sought the soft couch of west. The trees, the caves 
Trembled at her soft voice when day was done. 
The people reared their altars by the waves. 

Juno and Tellus were given sacrifices. 

O miracle! Anon, a great tree rises, 

And, by the gods, it was not seen before, 

By any people living on this shore. 

The fertile land was shaded by this tree. 

Covering our fields and hillsides, every lea. 

And temples were reopened to the sun. 

For expiation, all the gods chose one 
Poor victim for a folk so impious; 

Their common choice, the shepherd, Syphilus. 

He bent his head beneath a sacred band, 
Resigned^.ai*d calm. And then, at a command. 

The steel is raised to make his blood to flow. 

But Juno turns the sword aside and so 
The execution’s stayed and by her grace. 

Apollo’s bull shall take the shepherd’s place. 

“Our fathers founded this so solemn rite. 

Hoping to expiate a crime thereby. 

And good are all the gods who dwell on high. 
And every year they gather for this sight. 

And every year a shepherd symbolizes 
The victim; ancient are these sacrifices. 

Each generation celebrates this feast. 

It never ceases and our punishment 
Continues ’til some clemency is sent 
To us by all the gods. This crowd and priest 
Assemble that the people purify 
Them by infusions of this sacred tree. 

In hopes to’ quench the fires for which they die. 
When blazes in them this fierce malady.” 


Translated in ipj4 
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NLedieval Remedies 

FROM THE LEECH BOOK OF BALD IN THE TENTH 
CENTURY 

DYSENTERY 

Against dysentery, a bramble of which both ends are in the 
earth, take the nether root, delve it up, cut nine chips with the 
left hand and sing three times the Miserere Mei Deus and nine 
times the Pater Noster; then take mugwort and everlasting, boil 
these worts and the chips in milk until they get red, then let the 
man sip at night fasting a pound dish full, let him rest himself soft 
and wrap himself warm; if more need be let him do so again; if 
thou still need do it a third time thou wilt not need oftener. 

MEDIEVAL CELTIC REMEDY FOR BALDNESS: 

Let calcine a raven, his ashes boil in sheep’s suet, and rub to the 
head, it cures. 

With mice fill an earthen pipkin, stop the mouth with a lump 
of clay, and bury it beside a fire, but so as the fire’s too great heat 
reach it not. So let it be then for a year, and at the year’s end take 
out whatever may be found therein. But it is urgent that he who 
shall lift it have a glove on his hand, lest at his finger’s end the 
hair come sprouting forth. 

PLAGUE— DURING THE THIRTEENTH AND 
FOURTEENTH CENTURIES 

Treatment of the Plague according to John of Burgundy, also 
known as the traveler. Sir John Mandeville: 

Plague is held to be the effect of miasms or corrupt vapors 
upon the humoral complexion of the patient, the pestilence, enter- 
ing as an evil emanation through the pores of the skin ^d travel- 
ing thence to the heart, the liver, and the brain. To ccfmbat this, 
bathing was interdicted, lest the pores of the skin tie opened, 
light diet, acid fruits and drinks, and especially liberal potations 
of vinegar were recommended. The air of rooms was purified by 
burning juniper branches or throwing powders on live coals for 
the patients’ inhalation. Aromatic drugs were exhibited internally 
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and carried in the hand mixed with resin or amber, and if the 
disease was acquired, bloodletting was immediately resorted to. 
Vinegar acquired a prominent status as a preventive. 

FORMULA FOR AN ELECTUARY OF PRECIOUS STONES 
OF BULLEYN, PHARMACIST AND PHYSICIAN 
IN THE REIGN OF HENRY VIII 

Take two drachms of white perles-, two little peeces of saphyre; 
jacinthe, corneline, emerauldes, granettes of each an ounce; setwal, 
the sweat root doronike, the rind of pomecitron, mace, basel 
seede, of each two drachms; roots of both white and red behen, 
ginger, long pepper, spicknard, folium indicum, saffron, carda- 
mon, of each one drachm; troches of diarodon, lignum aloes, of 
each a small handful; cinnamon, galinga, zurubeth, which is a 
kind of setwal, of each one and one-half drachms; thin peeces of 
gold and syiver, of each half of scruple; musk, half a drachm. 

To be made with; honey emblici, which is the fourth kind of 
mirobalans, with roses, strained, in equal parts as much as will 
suffice. 

Result: Kings and noblemen have used this for their comfort. 
It causeth them to be bold-spirited, the body to smell well, and 
ingendereth to the face a good color. 

FOR PAIN IN THE EYE ( SIXTEENTH CENTURY) 

Take the right eye of a Frogg, lap it in a piece of Russet cloth 
and hang it about the neck; it cureth the right eye if it be 
endamed or bleared. And if the left eye be greved, do the like 
by the left eye of the said Frogg. 
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SYNOPSIS 

<• 

In anatois^y, m chemistry^ in physics and astronomy ^ the situation 
at the beginning of the Revival of Learning was similar. In each 
science^ it was necessary to overthrow blind belief in the written 
words of men centuries deady and substitute methods of experi^ 
ment and observation. A small group of geniuses accomplished 
the task — in physics^ Galileo; in astronomy y CopernicuSy Galileo 
and Newton; in medicine Vesalius and Harvey. 

It was the unique contribution of Paracelsus that he was the 
first great rebel whose attack on the medical gods had some effect 
on his contemporaries. It is this facty not his clinical skill nor his 
use of minerals in mediciney which assures his place in history. 
*‘^On Authority and Experimenty^ from his own writings and 
^"The Place of Paracelsus in Medicine,^ by Professor Robinson 
show the irasciblcy egotistical, bombastic quality of the man. 

To destroy error was only part of the battle; truth had to be 
substituted. The basic principles controlling the body mechanism 
must be firmly established. A number of experimenters worked 
on the^ problem. Notable among these was Leonardo da Vinci. 
Somewhat earlier than Paracelsus, he dissected human bodies and 
made magnificent drawings of the human skeleton. He made 
physiological experiments on the heart and blood vessels; he 
seemed to understand the action of the valves of the great arteries* 
But he did not publish his anatomical drawings and he was too 
bound by tradition to discover the circulation of the blood. His 
influence on the'main stream of medical history was small. 
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Leonardo^ it should be repeated, was only one of those who 
stood on the edge of great discovery — the spirit of creation was 
abroad. But it remained for two men, Vesalius and Harvey, to 
establish the sciences of human anatomy and physiology, to place 
them on the foundation of established fact which holds up the 
entire edifice of medicine. Sir Michael Foster, one of the most 
famous British physiologists, who is also a skilful and charming 
writer, tells the story in Vesalius and Harvey 

As we have stated, Galen himself had some notion of the ebb 
and flow of the blood, during which, he thought, it was infused 
by the liver with ^^natural spirits.^^ Galen further believed that 
blood passed from the right to the left side of the heart through 
invisible pores in the septum, the partition dividing the two sides 
of the heart. While Vesalius disbelieved this idea, he was content 
to teach it. Michael Servetus, who died at the stake for his re- 
ligious beliefs in rejected it. Further, Servetus understood 
at least one aspect of the movement of the blood, the pulmonary 
circulation. Others too solved various aspects of the difficult 
problem. It was Harvey's special contribution that he was able 
to build on all the facts that had been discovered before him and 
explain, with exact proof, just how the blood does move: the 
minor, or pulmonary' circulation, from the right sid^ of the heart, 
through the lungs and back to the left side of the heart; and the 
major, or systemic circulation, from the left side of the heart to 
the rest of the body through the arteries, and its return through 
the veins to the right side of the heart again, constantly moving 
^^as it were, in a circle." How the blood was collected from the 
lungs and how it passed from the arteries to the veins remained 
a mystery to Harvey. The microscope, which he lacked, was 
necessary to discover the capillaries (first observed by Malpighi) 
and thus close the circle. 

Another important innovator, Ambroise Pare, ranks close to 
these two for his contributions to clhiical medicine and surgery. 
Pare recognized the importance of the structure beneath the skin 
in the practice of surgery, lifting the despised art, practiced only 
by barbers, to a respected place in medicine. We quoti here from 
his ^^Joumeys in Divers Places" a famous passage m which he 
describes how he abolished the terrible ordeal of pouring boiling 
oil on gunshot wounds. Pare was also among the first to practice 
the method of turning the child in the mother's womb known 
as podalic version, a fact which serves as the basis for the fanciful 
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and moving ^^Ambroise Par4 Does a Delivery by Professor Alan 
Frank Guttmacher of Johns Hopkins. A measure of Parfs mod- 
esty is the remark which he made famouSy “/ dressed him and 
God healed him^ A measure of his humanity is the fact that after 
curing his soldier patients, he devised artificial limbs for them. 

Yet contemporaneous with these prodigious feats of discovery, 
there remained the doctors who bled their patients to death, 
typified by ^^Doctor Sangredo,^ taken from Alain-Rene Le Sagers 
famous novel ^^Gil Blasf^ the starveling apothecaries who dealt 
in charms and poisons, immortalized in Shakespeare^s ^^Romeo 
and Juliet;^^ the physicians who prescribed remedies such as those 
in ^^Seventeenth and Eighteenth Century Remedies, curing tooth- 
ache by carrying the tooth of a dead man, curing ^Hhe passion of 
the hearP^ with a mixture containing, among other things, damask 
roses and the powders of precious stones. As shown in this selec- 
tion, everi sfKdistinguished a natural philosopher as Robert Boyle 
dealt in siich nostrums. The great Bishop Berkeley swallowed 
them with relish. Charles II was probably killed by them a bit 
sooner than he would have died naturally. 

Unfortunately, the discoveries of Vesalius and Harvey did not, 
in themselves, help the suffering and bedridden patient, no matter 
how enlightened his physician might be. The study of what 
disease really was, how it was caused and how it might be cured 
was still in its infancy. A group of great clinicians now arose who 
met the need, slowly advancing the arts of differentiation of 
disease and treatment. The efficacy of Cinchona bark in treating 
malaria was recognized about the middle of the Seventeenth 
Century. Among others, the Italian Morgagni, the Englishman 
Sydenham, and the Dutchman Boerhave contributed to the aboli- 
tion of the '"schools,'" "systems" and metaphysical explasiations 
which sought to channel all medical information into rigid pat- 
terns. Beside the nonsensical remedies of Berkeley and the 
king's physicians, we have the rational observation of Sydenham, 
"The English Hippocrates." Sydenham set himself the task of 
describing the course of actual cases as they occurred in his own 
practice. In so doing he differentiated among the various diseases, 
since each affected the body differently. He gave clear, accurate 
descriptions of smallpox, malaria, scarlet fever, gout and others 
(see "Descriptions of Disease" which follows). Moreover, he 
had a truly modem conception of the role of the physician as a 
passive aid to nature in helping the patient recover. 
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/t was Sydenham^s weakness that he sneered at the medical 
writings of his predecessors and contemporaries and was thus 
unaware of anatomical and physiological progress. Nor did he 
make use of the powerful tool of the post-mortem — the study of 
the morbid changes which result in the death of the patient. 
How John Hunter^ bom nearly forty years after Sydenham died, 
made full use of the post-mortem^ is the subject of Clendening^s 
^^Science and Surgery — John Hunter.^^ Yet this was only one of 
his claims to importance. He was the greatest surgeon of his day, 
initiating several new techniques. He was the founder of the first 
natural history museum^ the forerunner of similar museums 
throughout the world. He had the extraordinary courage and 
curiosity to inoculate himself with venereal disease^ a story he 
himself tells in ^^Experiments Made to Ascertain the Progress and 
Effects of the Venereal PoisonP It is a tragic and ironic fact that 
this heroic experiment served only to confuse and mislead the 
medical profession for decades. For the inoculation^ Hunter used 
gonorrheal pus. Unknown to him^ however the patient from 
whom he obtained this pus was also syphilitic. (The syphilitic 
chancre which resulted and which Hunter described is still known 
as the Hunterian chancre.) As a result^ Hunter became convinced 
that syphilis and gonorrhea were the samCy and his prestige was so 
great that other physicians accepted his opinion. Moreover^ the 
treati^ent which he believed to be successful was in reality a 
failure^ Hunter was thirty-eight when he contracted the disease. 
He continued his heroic labors for decades thereafter^ but his 
health was poor until his death. 

Not the least of Huntefs accomplishments was the fact that he 
was the teacher of Edward Jennery who made one of the great 
medical discoveries of all timCy which has all but wiped out small- 
pox in every civilized country on earth. A method of inoculation 
had been known in Oriental countries since ancient times. The 
method y which resulted in a mild case onlyy was introduced into 
England by Lady Mary Wortley MontagUy wife of the British 
Ambassador to Turkey y in 77 /^, and is described in het ^*^Inocula- 
tion Against Smallpo:P^ which follows. There were disadvantages 
to the process — the problem of getting infected matter and the 
fact that those infected were capable of passing on a virulent case 
to those with whom they came in contact. NeverthelesSy it was 
workable and no doubt would have spready had Jenner^s method 
of vaccination with cowpox not intervened. 
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It is hard to overestimate the importance of the discovery 
described so dramatically in Jenner^s “An Inquiry Into the Causes 
and Effects of the Variolae Vaccinae, Known by the Name of 
the Kine Pox” It has been instrumental in saving the lives of 
hundreds of millions of people from that day to this. For smallpox 
travelled everywhere, to the igloos of the Eskimos and the wig- 
wams of the Indians. It decimated China and Mexico. No comer 
of the earth was free from the scarred and pitted faces which 
today are a rarity. The news spread rapidly. Benjamin Water- 
house performed the first vaccination in America in 1800, as 
described in his “The History of the Kine Pox.” Everywhere the 
gratitude of the people was overwhelming. As Howard W. Hag- 
gard remarks in “The Doctor in History,” “The American 
Indians sent a delegation to thank him personally and to bring 
him gifts. The Dowager Empress of Russia sent him a ring and 
gave the pan^e Vaccinoff to the first child vaccinated in Russia.” 

One other enormously valuable aid to the diagnostician and 
clinician appeared toward the end of this period with the dis- 
covery of the stethoscope by Rene Laennec. The work describing 
it was published in 18 ly and a section of it is here reprinted under 
the title “The Invention of the Stethoscope.” Laennec was a 
French physician who himself was a victim of tuberculosis. His 
device has proved to be one of the most important tools in the 
recognition of a variety of diseases. Its discovery, incidentally, is 
usually coupled with that of percussion by Leopold Auenbrugger 
of Austria in i"j6i. Anyone who has visited a doctor becomes 
immediately aware of these two indispensable methods of diag- 
nosis. 

Our final selection in the present section is “Bootlegging 
Bodies,” by Professor Guttmacher who wrote “Ambroise Pari 
Does a Delivery.” Here he tells about one of the most gruesome 
episodes in the history of medicine. The horrors of the trade, 
brought on by the need for bodies for dissection, resulted in 
reforms which drove the body snatchers out of business, but not 
before every form of crime, including wholesale murder, had 
been committed. It is an exciting and authentic selection. 
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AUREOLUS THEOPHRASTUS 
BOMBASTUS VON HOHENHEIM 
Known as PARACELSUS 


But we shall free the art of medicine from its worst errors. Not 
by following that which those of old taught, but by our own 
observation of nature, confirmed by extensive practice and long 
experience. Who does not know that most doctors today make 
terrible mistakes, greatly to the harm of their patients? Who does 
not know that this is because they cling too anxiously to the 
teachings of Hippocrates, Galen, Avicenna, and others? . . . 

Day after day I publicly elucidate for two hours, with great 
industry and to the great advantage of my hearers, books on 
practical and theoretical medicine, internal medicine, and surgery, 
books written by myself. I did not, like other medical writers, 
compile these books out of extracts from Hippocrates or Galen, 
but in ceaseless toil I created them anew, upon the foundation of 
experience, the supreme teacher of all things. If I want to prove 
anything, I shall not try to do it by quoting authorities, but by 
experiment and by reasoning thereon. If therefore, my dear 
readers, one of you should feel the impulse to pene^ate these 
divine mysteries, if within a brief space of time he should want to 
fathom the depths of medicine, let him come to me atfBasIe, and 
he will find much more than I can utter in a few Words. To 
express myself more plainly, let me say, by way of example, that 
I do not believe in the ancient doctrine of the complexions and 
the humors, which have been falsely supposed to account for all 
diseases. It is because these doctrines prevail that so few physicians 
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have a precise knowledge of illnesses, their causes, and their 
critical days. I forbid you, therefore, to pass a facile judgment 
upon Theophrastus until you have heard him for yourselves. 
Farewell, and come with a good will to study our attempt to 
reform medicine. Basle, June j, 

The Place of Paracelsus 

in M.edicine 

VICTOR ROBINSON 

Among the surgical thinkers of the Renaissance, first place belongs 
to the abused and abusive Paracelsus, who refused to recognize 
the cleft between medicine and surgery. Erratic and unbalanced, 
and often lost in incomprehensible mysticism, he nevertheless 
enunciated principles — in most vehement vernacular — which fur- 
nished an impetus to all the rebellious spirits of the time, and 
have since been incorporated into modern surgery. 

Paracelsus tells us why he became a reformer: “Since I saw 
that the doctrine accomplished nothing but the making of 
corpses, deaths, murder, deformity, cripples, and decay, and had 
no foundation, I was compelled to pursue the truth in another 
way, to seek another basis, which I have attained after hard 
labor.” He had a noble conception of the duty of a physician, 
and was so anxious to cure that he exclaimed, “If God will not 
help me, so help me the Devil!” In the presence of the sick, 
Paracelsus was a changed man: his arrogance and bombast turned 
to humanity and charity. The maimed, the diseased, the suffer- 
ing, came to him: 

A man named Bartholomew who had for two years a pain in 
his side, a woman who had a great swelling on her thigh, a 
soldier who was shot in the breast with a forked arrow, a young 
man who had a crusty ulcer on his chin, one whose stomach was 
swollen and standing out, a lad whose finger was eaten to the 
bone with disease, a goldsmith whose skull had been injured, 
one Jonas who fell in love with one Sabina and then fell beside 
himself, the daughter of one Oliver who was pale and ate small 
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stones and chalk, a boy of eighteen who had a black bladder 
appear where a tooth was drawn, a young gentlewoman named 
Ascania who had pain all over her body, one who had a flux of 
blood from a severed artery, a knight who suffered a stroke of 
apoplexy, a man of the country who was stung by an adder, one 
who was wounded in the tunicle of the heart, a young man who 
was vexed with a continual and violent cough, a certain woman 
who was troubled with a disease in her secret parts, one named 
Vermundus who was so weak in his head that he staggered as if 
drunk, a fair young man who was infected with the pox through 
the act of the Sodomites, one named Gallenus who had lost his 
speech, one who was troubled with a great burning 't>f the urine, 
one who had a cataract of the eyes, a woman whose courses were 
so long that she was ready to give up the ghost, a sucking child 
whose palate was full of pustules, one Gotius who had a bone 
out of joint for several days, a lawyer who was long sick of the 
colic, a man of threescore years who was full of melancholy 
humors, a woman who three months after conception feared 
abortion, a certain man who had carnal company with his wife 
but could void no sperm, a certain Queen who through the re- 
tention of her menses had her tongue inflamed, a German prince 
who was sick with the frenzy, a gentlewoman of name who was 
troubled with a suffocation of the matrix, a certaifi baron who 
was sorely afflicted with syphilis. 

Because of his famous cures, Paracelsus was made professor 
at Basel. In this pretty town, near a chestnut-covered terrace 
that overlooks the hills of the Black Forest, still stands the house 
where lived two illustrious friends and patients who sought health 
at the hands of Paracelsus — Frobenius the printer and Erasmus 
the philosopher. “I cannot,” wrote Erasmus, “offer thee a reward 
equal to thy art and knowledge, but I surely offer thee a grateful 
soul. Thou hast called from the shades Frobenius who is my other 
half: if thou restorest me also thou restorcst each through the 
other. May fortune favor that thou remain in Basel.” 

So Paracelsus came to the University, looking as fiatural as 
the portrait of himself, wrongly ascribed to the great Tintoretto. 
He regarded the students with those strange eyes which have 
been described as “wild, intense, hungry, homeless, defiant and 
yet complaining eyes; the eyes of a man who struggles to tell a 
great secret, and cannot find words for it, and yet wonders why 
men cannot understand, and will not believe what seems to him 
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as clear as day.” The new professor did many astonishing things 
that day. Instead of using monkish Latin, he lectured in native 
German, which then seemed “even to the German emperor, 
suitable only to address horses.” Paracelsus had with him a pile 
of books — the works of Galen, Avicenna, Averroes and other 
medical masters. It was surprising to see the iconoclast in com- 
pany with the authorities. But Paracelsus did not quote from 
them. He placed some sulphur in a brazier, set fire to it, cast in 
the sacred volumes, and burnt up the idols: 

“Follow me,” he cried, “not I you, follow me Avicenna, 
Galen, Rhazes, Montagnana, Mesue, and ye others! Follow me, 
not I you! ye of Paris, Montpellier, ye of Suabia, ye of Meissen, 
ye of Cologne, ye of Vienna and the banks of the Danube and 
the Rhine, ye islands of the sea, Italy, Dalmatia, Sarmatia, Athens, 
ye Greeks, ye Arabs, ye Israelites, not one of you shall remain 
in the remotest corner upon whom the dogs shall not void their 
urine! How clbes this please you, Cacophrastus? This dung must 
ye eat! And ye Calefactores, ye shall become chimney-sweeps! 
What will you think when I triumph? I am to be the monarch, 
and the monarchy will belong to me. For I tell you boldly that 
the hair from the back of my head knows more than all your 
writers put together; my shoe-buckles have more wisdom in them 
than either Galen or Avicenna; and my beard more experience 
than your whole Academy.” 

The academic career of Paracelsus was brief and stormy; his 
life was a constant battle, and he would have aroused even 
greater turmoil if he had published his theological writings, since 
they contained these sentiments: “Those who stand with the 
Pope consider him a living saint, those who stand with the Arian 
also hold him a righteous man, those who hold with Zwingli like- 
wise consider him a righteous man, those who stand with Luther 
hold him a true prophet. Thus are the people deceived. Every 
fool praises his own motley. He who depends on the Pope rests 
on the sand, he who depends on Zwingli depends on hollow 
ground, he who depends upon Luther depends on a reed. They 
all deem themselves each above the other, and denounce one 
another as Antichrists, heathens and heretics, and are but four 
pairs of breeches from one cloth. It is with them as with a tree 
that has been twice grafted and bears white and yellow pears. 
Whoever opposes them and speaks the truth, he must die. How 
many thousands have they strangled and caused to be strangled 
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in recent years.” Had Frobenius put this manuscript into print 
for its author, the fate of Paracelsus would have been that of 
Charles Estienne — classicist and scientist, first to demonstrate 
the spinal canal, whose reward was to perish in the dungeons of 
religious intolerance. The only man of that age who remained 
immune while he thrust his pen at fanaticism was> Erasmus — ^the 
unique monk who scorned a cardinal’s hat in his lifetime, and 
refused a priest’s attendance at his death-bed; the unapproach- 
able Erasmus whose wit mocked the wickedness of kings and 
the corruption of prelates. 

The complacent cocksureness of Paracelsus was enough to 
stir the ire of a turtledove. “Tell me, Galenic doctor,” he jauntily 
asks, “on what foundation you stand? Have you ever cured 
podagra, have you ever dared to attack leprosy, or healed 
dropsy? Truly I think you will be silent and allow that I am 
your master. If you really wish to learn, listen to what I say, 
attend to what I write.” Such vanity overtops the loftiest peaks 
of his native Alps, but much can be forgiven the man who in the 
age of polypharmacy was able to say: “Bah! this miserable com- 
pounding business! Yet the woman requires only one man to 
father her child; many seeds only corrupt it. Mix many kinds 
of seeds and bray them like an apothecary and bury them in the 
earth; no fruit will come from them . . . My accusers com- 
plain that I have not entered the temple of knowledge through 
the legitimate door! But which one is the truly legitimate door? 
Galenns and Avicenna or Nature? I have entered through the 
door of Nature: her light, and not the lamp of an apothecary’s 
shop has illuminated my way.” 

He advanced our understanding of syphilis, was the first to 
point out the connection between goiter of the parent and 
cretinism of the offspring, wrote an admirable description of 
hospital gangrene, and truly roared against what he termed “the 
damnable precept which teaches that it is necessary to make 
wounds suppurate.” His insistence on the cleanliness; of wounds 
is found in various declarations which at that time Mtere revolu- 
tionary: “In wounds nature is the real physician. |A11 that is 
necessary is to prevent infection in wound diseases. The humors 
and complexions, diet and weather, and the stars haVe no influ- 
ence. Only the proper treatment, that which lets nature act in 
peace, determines the result.” 

When Paracelsus is in a strange mood, and begins with his 
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aniadum, aquastor, evestrum, erodinium, his hidden iliasters, 
ultimate essences, astral corpses, haunted houses and poisoned 
moons, we feel all the superstitions of the age creeping over us. 
Not only did he accept the occultism of the sixteenth century, 
with its witchcraft and magic, but he was the father of the 
homunculus — a motherless miniature man produced in a glass 
bottle by mixing horse-dung with human semen and adding the 
appropriate chemicals. In spite of his adherence to mysticism, 
Paracelsus had the luminous intelligence to inform his time: “In 
Nature’s battle against disease the physician is but the helper, 
who furnishes Nature with weapons, the apothecary is but the 
smith who forges them. The business of the physician is there- 
fore to give to Nature what she needs for her battle. Nature is 
the physician . . . Ere the world perishes, many arts now ascribed 
to the work of the devil will become public, and we shall then 
see that the most of these effects depend upon natural forces.” 

1931 


Ves alius and Harvey: 

The Founding of NLodern 
Anatomy and Physiology 

MICHAEL FOSTER 

The whole story of the rise and growth of the art of healing 
is too vast to be gathered into one set of lectures, too varied to 
be treated of by one man alone ... I will ask you to let me 
start with the middle of the sixteenth century, and indeed with 
the particular year- 1543. . . . 

In this year 1543 the printing-press of J. Oporinus (or Herbst) 
in Basel gave to the world in a folio volume the Fabrica Humani 
Corporis^ the Structure of the Human Body, by Andreas Vesa- 
lius. This marked an epoch in the history of Anatomy, and so 
of Physiology and of Medicine. Who was Andreas Vesalius, 
and why did his Jbook mark an epoch? 
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Let me briefly answer the latter question first. In the times 
of the Greeks mankind had made a fair start in the quest of 
natural knowledge, both of things not alive and of things living; 
the search had been carried on into the second century of the 
Christian Era when Galen expounded the structure and the use 
of the parts of the body of man. As Galen passed away inquiry, 
that is to say inquiry into natural knowledge, stood still. For a 
thousand years or more the great Christian Church was fulfilling 
its high mission by the aid of authority; but authority, as with 
the growth of the Church it became more and more potent as 
an instrument of good, became at the same time more and more 
potent as a steriliser of original research in natural knowledge. 

As spiritual truths were learned by the study of the revealed 
word, so anatomical and medical truths were to be sought for, 
not by looking directly into the body of man, not by observing 
and thinking over the phenomena of disease, but by studying 
what had been revealed in the writings of Hippocrates and 
Galen. As the Holy Scriptures were the Bible for all men, so the 
works of the Greek and Latin writers became the bible for the 
anatomist and the doctor. Truth and science came to mean simply 
that which was written, and inquiry became mere interpretation. 

The “new birth” of the fifteenth and sixteenth centuries was 
in essence a revolt against authority as the guide in knowledge; 
and the work of Andreas Vesalius of which I am speaking marks 
an epoch, since by it the idol of authority in anatomical science 
was shattered to pieces never to be put together again. Vesalius 
described the structure of the human body such as he found 
it to be by actual examination, by appealing to dissection, by 
looking at things as they are. He dared not only to show how 
often Galen was wrong, but to insist that when Galen was right 
he was to be followed, not because he had said it, but because 
what he said was in accordance with what anyone who took the 
pains to inquire could assure himself to be the real state of 
things. . . . 

Who then was this Andreas Vesalius.^ 

He was bom at Brussels at midnight as the last d^y of 1514 
was passing into the first of 1515. His family, which {had dwelt 
for several generations at Nymwegen and which originally bore 
the name of Wiring, had produced many doctors and learned 
men, and his father was apothecary to Charles V. His mother, 
to judge by her maiden name, Isabella Crabbe, was probably 
of English extraction. 
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The young Vesalius (or Wesalius, for so it was sometimes 
spelt) was sent to school at Louvain and afterwards entered the 
University there, which then as later was of great renown. 
Though he diligently pursued the ordinary classical and rhetorical 
studies of the place, the bent of his mind early showed itself; 
while yet a boy he began to dissect such animals as he could lay 
his hands on. Such a boy could not do otherwise than study 
medicine, and in 1533, a lad of seventeen or eighteen, he went to 
Paris to sit at the feet of Sylvius, then rising into fame. 

The ardent young Belgian was however no docile hearer, 
receiving open-mouthed whatever fell from the master. Sylvius’ 
teaching was in the main the reading in public of Galen. From 
time to time however the body of a dog or at rarer intervals the 
corpse of some patient was brought into the lecture room, and 
barber servants dissected in a rough, clumsy way and exposed to 
the view pL^he student the structures which the learned doctor, 
who himself disdained such menial, loathsome work, bid them 
show. This did not satisfy Vesalius. At the third dissection at 
which he was present he, already well versed in the anatomy of 
the dog, irritated beyond control at the rude handling of the 
ignorant barbers, pushing them on one side, completed the dis- 
section in the way he knew it ought to be done. 

“My study of anatomy,” says he, “would never have succeeded 
had I when working at medicine at Paris been willing that the 
viscera should be merely shewn to me and to my fellow-students 
at one or another public dissection by wholly unskilled barbers, 
and that in the most superficial way. I had to put my own hand 
to the business.” 

Besides listening to Sylvius, he was a pupil of Johannes Guin- 
terius (Gunther), a Swiss from Andemach, who also was teaching 
anatomy and surgery at Paris at the time, and with whom his 
relations seem to have been closer than with Sylvius. 

Neither Sylvius, however, nor Guinterius, nor any one at the 
time was able to ^supply Vesalius with that for which he was 
obviously longing, the opportunity of dissecting thoroughly the 
human body. Complete dissection was then well-nigh impossible, 
the most that could be gained was the hurried examination of 
some parts of the body of a patient who had succumbed to 
disease. One part of the human body, the foundation of all other 
parts, the skeleton, could however be freely used for study. In 
those rude times burial was rough and incomplete, and in the 
cemeteries bones lay scattered about uncovered. In the burial- 
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ground attached to the church of the Innocents at Paris Vesalius 
spent many hours, studying the bones; and he also tells us how in 
another burial-ground, on what is now “Les Buttes Chaumont,” 
he and a fellow-student nearly left their own bones, being on one 
occasion attacked and in great risk of being devoured by savage, 
hungry dogs who too had come there in search of bones. By 
such a rough, perilous study Vesalius laid the foundation of his 
great work, a full and exact knowledge of the human skeleton. 
He tells us how he and a fellow-student were wont to try their 
knowledge by a test which has been often used since, the recog- 
nition of the individual bones by touch alone, with the eyes shut. 

After three years the wars drove him back from Paris to 
Louvain, where he continued to pursue his anatomical studies 
with unflagging zeal. Here as at Paris he was driven to use 
strange means to gain the material for his studies. Walking one 
day with a friend in the outskirts of the city and coming to the 
public gibbet, where “to the great convenience of the studious, 
the bodies of those condemned to death were exposed to public 
view,” they came upon a corpse “which had proved such a sweet 
morsel to the birds that they had most thoroughly cleaned it, 
leaving only the bones and ligaments.” With his friend’s help 
he climbed up the gallows and attempted to carry off the skeleton, 
but in the hurry of such a theft in open daylight he only suc- 
ceeded in getting part of it; accordingly that evening he got 
himself shut out of the city gates, secured in the quiet of night 
the rest of the skeleton, and returning home by a roundabout way 
and re-entering the city by a different gate, safely carried it in. 

In 1537, after a year’s stay at Louvain where, in the February 
of that year, he put forth his first juvenile effort, a translation of 
the ninth book of Rhazes, he migrated to Venice, the enlightened 
if despotic government of which was in all possible ways foster- 
ing the arts and sciences, and striving to develop in the dependent 
city of Padua a University which should worthily push on the 
new learning. It may be worth while to note, as an instance of 
how in the web of man’s history threads of unlike kirtd are made 
to cross, that among the monks who had charge of the Hospital 
at Venice, at which Vesalius pursued his medical studies, was 
one w'ho bore the name of Ignatius Loyola. . . . 

The brilliant talents of the young Belgian at once attracted 
the notice of the far-sighted rulers of Venice. He was in Decem- 
ber of that same year, 1537, made Doctor of Medicine in their 
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University of Padua, was immediately entrusted with the duty 
of conducting public dissections, and either then or very shortly 
afterwards, though he was but a lad of some one or two and 
twenty summers, was placed in a Chair of Surgery with care 
of Anatomy. 

He at once began to teach anatomy in his own new way. Not 
to unskilled ignorant barbers would he entrust the task of laying 
bare before the students the secrets of the human frame; his own 
hand, and his own hand alone, was cunning enough to track out 
the pattern of structures wliich day by day were becoming more 
and more clear to him. Following venerated customs he began his 
academic labours by “reading” Galen, as others had done before 
him, using his dissections to illustrate what Galen had said. But 
time after time the body on the table said plainly something dif- 
ferent from that which Galen had written. 

He tried |o do what others had done before him, he tried to 
believe Gileii rather than his own eyes, but his eyes were too 
strong for him; and in the end he cast Galen and his writings to 
the winds and taught only what he himself had seen and what he 
could make his students see too. 

Thus he brought into anatomy the new spirit of the time, and 
the men of the time, the young men of the time answered to the 
new voice. Students flocked to his lectures, his hearers amounted 
it is said to some five hundred, and an enlightened Senate recog- 
nized his worth by repeatedly raising his emoluments. 

Such a mode of teaching laid a strain on the getting of the 
material for teaching. Vesalius was unwearied in his seirch for 
subjects to dissect. He begged all the doctors to allow him to 
examine the bodies of their fatal cases. He ingratiated himself 
with the judges, so that when a criminal was condemned to death 
they gave directions that the sentence should be carried out at 
such a time, and the execution should be conducted now in this 
manner, now in that as might best meet the needs of Vesalius’ 
public dissections. Nor did he shrink apparently from robbing 
the grave, for he relates how, learning of the death and hurried 
burial of the concubine of a monk, he got possession of the body, 
and proceeded at once to remove the whole of the skin in order 
that the peccant holy man, who had got wind of the matter, 
might be unable to recognize his lost love. And he made dissec- 
tions in Bologna as well as Padua. . . . 

Five years he thus spent in untiring labours at Padua. Five years 
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he wrought, not weaving a web of fancied thought, but patiently 
disentangling the pattern of the texture of the human body, trust- 
ing to the words of no master, admitting nothing but that which 
he himself had seen; and at the end of the five years, in 1542, 
while he was as yet not 28 years of age, he was able to write the 
dedication to Charles V of a folio work, entitled the “Structure 
of the Human Body,” adorned with many plates and woodcuts, 
which appeared at Basel in the following year, 1543. He had in 
1538 published, under the sanction of the Senate of Venice, “Ana- 
tomical Tables,” and in the same or succeeding year had brought 
forth an edition of Guinterius, a treatise on blood-letting, and an 
edition of Galen. There is a legend that the pictures in the great 
work were by the hand of Titian, but there seems no doubt that 
they, like the Tables, were done by one John Stephen Calcar, a 
countryman of Vesalius. 

This book is the beginning not only of modern anatomy but 
of modern physiology. 

We cannot it is true point to any great physiological discovery 
as Vesalius’ own special handiwork, but in a sense he was the 
author of discoveries which were made after him. He set before 
himself a great task, that of placing the study of human anatomy 
on a sound basis, on the basis of direct, patient, exact observation. 
And he accomplished it. Galen had attempted the same thing 
before him; but the times were not then ripe for such a step. 
Authority laid its heavy hand on inquiry, and Galen’s teaching 
instead of being an example and an encouragement for further 
research, was, as we have said, made into a bible, and interpreta- 
tion was substituted for investigation. Vesalius, inspired by the 
spirit of the new learning, did his work in such a way as to impress 
upon his age the value not only of the results at which he arrived, 
but also and even more so, of the method by which he had gained 
them. He taught in such a way that his disciples, even when they 
thought him greater than Galen, never made a second Galen of 
him; they recognized that they were most truly following his 
teaching as a whole when they appealed to observation to show 
that in this or that particular point his teaching was wrong. After 
him backsliding became impossible; from the date of the issue of 
his work onward, anatomy pursued an unbroken, straightforward 
course, being made successively fuller and truer by the labours of 
those who came after. 

Vesalius’ great work is a work of anatomy, not of physiology. 
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Though to almost every description of structure there are added 
observations on the use and functions of the structures described^ 
and though at the end of the work there is a short special chapter 
on what we now call experimental physiology, the book is in the 
main a book of anatomy, the physiology is incidental, occasional, 
and indeed halting. Nor is the reason far to seek. Vesalius had a 
great and difficult task before him. He had to convince the world 
that the only true way to study the phenomena of the living body 
was, not to ask what Galen had said, but to see for oneself with 
one’s own eyes how things really were. And not only was a sound 
and accurate knowledge of the facts of structure a necessary pre- 
lude to any sound conclusions concerning function, but also the 
former was the only safe vantage ground from which to fight 
against error. When he asserted that such a structure was not as 
Galen had described it but different, he could appeal to the direct 
visible prc^pf<^ l{|jd bare by the scalpel. Even then he found it diffi- 
cult to convince his hearers, so ready were men still to trust Galen 
rather than their own eyes. Much harder was the task when, in 
dealing with function, he had to leave the solid ground of visible 
fact, and to have recourse to arguments and reasoning. • . . 

Obviously his vigorous and active young mind was starting 
many inquiries of a purely physiological kind, and he was aware 
that much of the physiology which he had put into his book 
would not stand the test of future research. He knew more par- 
ticularly that the chapter in that book in which he treated of the 
use of the heart and its parts was as he says “full of paradoxes.” 
But he was no less aware that his bold attempt to expound the 
plain visible facts of anatomy such as they appeared to one who 
had torn from his eyes the bandages of authority, was of itself 
enough to raise a storm of opposition; he feared to jeopardize his 
success in that great effort by taking upon himself further burdens. 

Experience showed that in this he was right. Even while he 
was writing his book, timorous friends urged him not to publish 
it; its appearance they said would destroy his prospects in life. 
And in one sense it did. Towards the end of 1542 after the com- 
pletion of his great task, although in August of that year he had 
been reappointed to the Chair of Surgery and Anatomy for three 
years, he, with the sanction of the Senate, left Padua for a while, 
his pupil Realdus Columbus being appointed his deputy. He made 
a short stay at Venice; he visited Basel either once or twice, 
chiefly it would seem to confer with his printers; but while in 
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that city he prepared with his own hands from the body of an 
executed criminal a complete skeleton which is still religiously 
preserved there. He also probably made a hurried journey to the 
Netherlands. During his absence from Padua, after the appearance 
of his book the storm broke out. The great Sylvius and others 
thundered against him, reviling him in a free flow of adjectives. 
Coming back to Padua, after about a year’s absence, he found 
opposition to his new views strong even there . . . The spirit 
shewn entered like iron into his soul. If the work on which he 
had labored so long and which he felt to be so full of promise 
met with such a reception, why should he continue to labour? 
Why should he go on casting his pearls before swine? He had by 
him manuscripts of various kinds, the embodiment of observations 
and thoughts not included in the Fabrica. What they were we 
can only guess; what the world lost in their loss we shall never 
know. In a fit of passion he burnt them all, and the Emperor 
Charles V, offering him the post of Court Physician, he shook 
from his feet in 1544 the dust of the city in whose University he 
had done so much, and still a youth who had not yet attained the 
thirties, ended a career of science so gloriously begun. 

Ended a career; for though in the years which followed he 
from time to time produced something, and in i555_brought out 
a new edition of his Fabrica, differing chiefly from the first one, 
so far as the circulation of the blood is concerned, in its bolder 
enunciation of his doubts about the Galenic doctrines touching 
the heart, he made no further solid addition to the advancement 
of knowledge. Henceforward his life was that of a Court Physi- 
cian much sought after and much esteemed, a life lucrative and 
honourable and in many ways useful, but not a life conducive to 
original inquiry and thought. The change was a great and a 
strange one. At Padua he had lived amid dissections; not content 
with the public dissections in the theatre, he took parts at least of 
corpses to his own lodgings and continued his labours there. No 
wonder that he makes in his Fabrica some biting remarks to the 
effect that he who espouses science must not marry t wife, he 
cannot be true to both. A year after his arrival at the Court he 
sealed his divorce from science by marrying a wife;f no more 
dissections at home, no more dissections indeed at all, at most 
some few post-mortem examinations of patients whose lives his 
skill had failed to save. . . . 

When in 1556 Charles withdrew from the world and took 
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refuge in the Cloister, Vesalius transferred to the son Philip II 
the services which he had paid to the father, and in 1559 returned 
with him to Spain. 

Spain, as it then was, could be no home for a man of science. 
The hand of the Church was heavy on the land; the dagger of 
the Inquisition was stabbing at all mental life, and its torch was a 
sterilizing flame sweeping over all intellectual activity. . . . 

Wc cannot wonder that amid such surroundings the feelings 
that the past years had been years of a wasted life grew strong 
upon him, and that wistful memories of the earlier happy times 
gathered head. He was still in the prime of life, a man of some 
forty-five summers; many years of intellectual vigour were per- 
haps still before him. Was he to spend all these in marking time 
to the music of an Imperial Court.^ 

Just at this time, in 1561, there came into his hands the anatom- 
ical observations of Falloppius (Gabrielo Falloppio), a man of 
whom I"^afl picsently have to speak, who in 1551 had after a 
brief interval succeeded Vesalius in the Chair of Padua. This book 
came to the wearied and despondent Vesalius, banished to the 
intellectual desert of Madrid, as a living voice from a bright 
world outside. Putting everything else on one side, he gave him- 
self, as he says, “wholly up to the instant greedy reading of the 
pages” which brought vividly back to him the delights of his 
youth. Calling back from the past the memory of things observed 
long ago, for new observations, as we have seen, were out of his 
power, he put together bit by bit some notes criticizing Fallop- 
pius’ work, put them together hurriedly and rapidly, in order that 
Tiepolo, the Venetian ambassador, then at Madrid but about to 
return to Venice, might carry the manuscript with him. In that 
“Examen,” as he calls it, Vesalius says how the reading of Fallop- 
pius’ notes had raised in him “a glad and joyful memory of that 
most delightful life which, teaching anatomy, I passed in Italy, 
the true nurse of intellects.” He looks forward, he says, “to see 
the ornaments of our science continue to bud forth in the school 
from which I was while yet a youngster dragged away to the dull 
routine of medical practice and to the worries of continual jour- 
neys. I look forward to the accomplishment of that great work for 
which, to the best of my powers so far as my youth and my then 
judgment allowed, I laid foundations, such that I need not be 
ashamed of them.” 

And even more, he was nursing the idea that his present barren 
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life might be exchanged for a more fruitful one. “I still/’ says he, 
"‘live in hope that at some time or other^ by some good fortune I 
may once more be able to study that true bible, as we count it, 
of the human body and of the nature of man. . . 

But it was not to be. In 1563 he suddenly determined to make 
a pilgrimage to Jerusalem. There are various legends as to the 
reasons which led him to this step. It is said that in making what 
was supposed to be a post-mortem examination on a noble man, 
or according to others a woman suffering from some obscure 
disease, it turned out that the body was still living, and that the 
Church insisted upon the pilgrimage as an expiation for an act 
deemed to be a sacrilege. The truer account is probably that told 
by the botanist Clusius, that Vesalius, ill in body, and we may add 
even more sick at heart, wearied of the Court, and harassed by the 
Church, seized an opportunity, and made the proposed pilgrimage 
an excuse for bringing to an end his then mode of life. 

On his way to Jerusalem he stopped at Venice and renewed his 
intercourse with scientific friends. He there learnt that the manu- 
script on Falloppius had never reached that anatomist, who had 
somewhat suddenly died in 1562, but was still in Tiepolo’s hands. 
His friends at once obtained it from Tiepolo, and it saw the light 
in the following May. • 

The Senate at Venice were just then at a loss for a fit successor 
to Falloppius, and it is possible that Vesalius during his stay in the 
city made known his willingness to desert the Court and to 
return to academic life; for it is said, though documentary evi- 
dence is lacking, that during his eastern journey he received an 
invitation to occupy his old Chair. Alas, on his way back in 1 564 
he was taken ill, or possibly a latent malady openly developed 
itself, he was put ashore on the island of Zante, and there he 
passed away. 

The influence of Vesalius on the history of science may be 
regarded on the one hand in its general, on the other in its more 
special aspect. 

Taking the general aspect first we may say that nc founded 
modem anatomy. He insisted upon, and through his early un- 
wearied labours by his conspicuous example he ensured the suc- 
cess of the new method of inquiry, the method of observation as 
against interpretation; he overthrew authority and raised up 
experience, he put the book of nature, the true book, in place of 
the book of Galen, and thus made free and open the paths of 
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inquiry. Others before him, as we have said, Mundinus to wit and 
Carpi, had made like efforts, but theirs were partial and unsuccess- 
ful; Vesalius’ efforts were great, complete, and successful. Upon 
the publication of the Fabrica^ the pall of “authority” was once and 
for ever removed. Vesalius’ results were impugned, and indeed 
were corrected by his compeers and his followers; but they were 
impugned and corrected by the method which he had introduced. 
Inquirers asserted that in this or that point Galen was right and 
Vesalius was wrong, but they no longer appealed to the authority 
of Galen as deciding the question, they appealed now to the 
actual things as the judge between the two, as the judge of Galen 
as of others. And even those who were Vesalius’ most devoted 
disciples never made of him a second Galen; they never appealed 
to him as an authority, they were content to show on the actual 
body that what he had said was right. 

Under a a^ore special aspect he may be regarded as the founder 
of physiology as well as of anatomy in as much as he was the 
distinct forerunner of Harvey. For Harvey’s great exposition of 
the circulation of the blood did, as we shall see, for physiology 
what Vesalius’ Fabrica did for anatomy; it first rendered true 
progress possible. And Harvey’s great work was the direct out- 
come of Vesalius’ teaching. . . . 

When in 1542 after the completion of his great work Vesalius 
had leave to absent himself from Padua a young man, Matheus 
Realdus Columbus, a native of Cremona, was appointed as his 
deputy, and when in 1544 Vesalius finally left Padua, the Senate 
of Venice entrusted for two years the duty of reading the lectures 
on Surgery and Anatomy to the same Columbus. But Columbus 
did not remain Vesalius’ successor even for the two years; in the 
next yqar, 1545, Cosimo de Medici appointed him as the first 
Professor of Anatomy in the newly renovated University of Pisa; 
and Vesalius’ Chair was not adequately filled until 1551, when 
GabrieJus Falloppius was placed in it. 

Falloppius, born in Modena in 1523, a favourite and a devoted 
pupil of Vesalius, an accomplished and travelled scholar, a careful 
and exact observer and describer, a faithful, modest, quiet man, 
has left his name in anatomy in the terms Falloppian canal and 
Falloppian tubes. We owe to him many valuable observations on 
the skeleton, especially on the skull, on the tympanum, on the 
muscles, and on the generative organs. But he made no large con- 
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tribution to knowledge such as distinctly influenced the progress 
of physiology; and he left no mark on the doctrines of the circu- 
lation. 1 have already spoken of his Anatomical Observations as 
stirring up Vesalius in his later years to revived anatomical long- 
ings; in these Falloppius says that if he had been able to advance 
any new truth, that was largely due to V'esalius “who so showed 
me the true path of inquiry that I was able to walk along it still 
farther than had been done before.” 

Born, in 1537, of humble parents, in the little Tuscan town or 
rather village bearing that name, Hieronymus Fabricius^ studied 
under Falloppius at Padua, and, on the death of his master, in 
1565, succeeded him in the Chair of Anatomy, holding it for 40 
years, until 1619, when he died at the ripe old age of 82. 

A distinguished surgeon and a learned anatomist, well ac- 
quainted with the anatomy not only of man but of other verte- 
brates, he was the author of many treatises, most of which had 
distinct physiological bearings and which contained many con- 
tributions to the advancement of knowledge. He was the first 
after Aristotle to describe the formation of the chick in the egg; 
he wrote well on locomotion, on the eye, on the ear, on the skin, 
on the larynx and on speech; but the one work whi^h concerns 
the subject which we have in hand is that on the valves of the 
veins, the book De venarum ostiolis, “the little doors of the veins,” 
which saw the light in 1574. 

Johannus Baptista Cannanus, Professor at Ferrara, is said to have 
observed the valves long before, namely in 1547, and indeed to 
have told Vesalius of his observation; and even before that, these 
structures it is said were noticed by Sylvius. But they were not 
really laid hold of until Fabricius published his book. In that work 
he most carefully and accurately described their structure, posi- 
tion and distribution, illustrating his observations by fairly good 
figures. He moreover clearly recognized that the valves offered 
opposition to the flow of blood from the heart towards the pe- 
riphery, and even gives the now well-known demonstration of 
their action on the living arm. * 

He says, De venarum ostiolisz 

“Little doors of the veins is the name I give to certain very thin 
little membranes occurring on the inside of the veins, and distrib- 
uted at intervals over the limbs, placed sometimes one by itself, 

^ Often spoken of, from the place of his birth, as ab Aquapendente. 
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and sometimes two together. They have their mouths directed 
towards the root of the veins (/.e. the heart), and in the other di- 
rection are closed. Viewed from the outside they present an 
appearance not unlike the swellings which are seen in the branches 
and stem of a plant. In my opinion they are formed by nature in 
order that they may to a certain extent delay the blood and so 
prevent the whole of it flowing at once like a flood either to the 
feet, or to the hands and fingers, and becoming collected there. 
For this would give rise to two evils; on the one hand the upper 
parts of the limbs would suffer from u ant of nourishment, and 
on the other the hands and feet would be troubled with a con- 
tinual swelling. In order therefore that the blood should be every- 
where disti'ibuted in a certain just measure and admirable 
proportion for maintaining the nourishment of the several parts, 
these valves of the veins were formed. . . 

But he wtfolly failed to recognize their true function. Still 
labouring under the influence of the old doctrines and believing 
that the use of the veins was that of carrying crude blood, blood 
not vivified by the vital spirits, from the heart to the tissues, he 
thought that he had fully explained the value of the veins, by 
pointing out that they opposed the flow from the heart to the 
tissues, not of all blood but only of an excess of blood; their pur- 
pose was to prevent the blood as it flowed along the veins from 
the heart being heaped up too much in one place. But he also 
thought that they were the means of furnishing temporary local 
reservoirs of blood; and he likens them to the devices by which 
in mills and elsewhere water is dammed up. He left for another, 
for a pupil of his, the opportunity of putting to its right use the 
discovery which he had made. . . . 

I need not take up time by entering largely into the details of 
the oft-told story of William Harvey’s life. 

Born at Folkestone, on the south coast of England, in April 
1578, jyst four years after Fabricius had published his treatise on 
the valves of the veins, admitted to Gonville and Caius College, 
Cambridge, in 1593, taking his degree in Arts in 1597, he left 
England the following year to study medicine under the great 
master at Padua. There he spent the greater part of four years, 
years very nearly overlapping the period between the writing 
and the publication of Fabricius’s treatise on Respiration, of 
which I have just spoken as being, in great measure, an exposition 
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of the Galenic doctrine of the circulation. At the end of the 
period, in 1602, he received at Padua the degree of Doctor of 
Medicine, and on his return to England in the same year was 
incorporated into the Doctorate at Cambridge. 

Setting up his abode in London, joining the Royal College of 
Physicians in 1604, and becoming Physician to St Bartholomew’s 
Hospital in 1609, he ventured in 1615 to develop, in his Lectures 
on Anatomy at the College of Physicians, the view which he was 
forming concerning the movements of the heart and of the blood. 
But his book, his ExercitatiOy on that subject did not see the light 
until 1628. 

“The little choleric man,” as Aubrey calls him, attained fame 
among his fellows, and favour at Court. As Physician to King 
Charles I he accompanied that monarch on his unhappy wander- 
ings, and every one knows the tale or legend of how at the battle 
of Edgehill, taking care of the Princes he sat, on the outskirts of 
the fight under a hedge, reading a book. In 1646, after the events 
at Oxford, he retired into private life, publishing in 1651 his 
treatise, De generatione animalium, in which he followed up some 
of the researches of his Paduan master, and on June 3, 1667, he 
ended a life remarkable for its effects rather than for its events. 

It is a fashion to speak of Harvey as “the immortal Discoverer 
of the Circulation”; but the real character of his wo^ is put in a 
truer light when we, say that he was the first to demonstrate the 
circulation of the blood. His wonderful book, or rather tract, for 
it is little more, is one sustained and condensed argument, but an 
argument founded not on general principles and analogies but on 
the results of repeated “frequent appeals to vivisection” and ocular 
inspection. He makes good one position, and having done that ad- 
vances on to another, and so marches victoriously from position 
to position until the whole truth is put clearly before the reader, 
and all that remains is to drive the truth home by further striking 
illustrations. 

His first position is the true nature and purpose of the move- 
ments of the heart itself, that is, of the ventricles. When, in the 
beginning of the inquiry, he “first gave his mind to vivisections” 
he found the task of understanding the “motions and uses of the 
heart so truly arduous, so full of difficulties” that he began to 
think with Fracastorius (a Veronese doctor of the middle of the 
sixteenth century (1530) and more a poet than a man of science), 
“that the motion of the heart was only to be comprehended by 
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God.” But the patient and prolonged study of many hearts of 
many animals shewed him that “the motion of the heart consists 
in a certain universal tension, both of contraction in the line of 
its fibres, and constriction in every sense, that when the heart 
contracts it is emptied, that the motion which is in general re- 
garded as the diastole of the heart is in truth its systole,” that the 
active phase of the heart is not that which sucks blood in, but that 
which drives blood out. Caesalpinus alone of all Harvey’s fore- 
runners had in some way or other dimly seen this truth. Harvey 
saw it clearly and saw it in all its consequences. It is, he says, the 
pressure of the constriction, of the systole, which squeezes the 
blood into and along the arteries, it is this transmitted pressure 
which causes the pulses; the artery swells at this point or that 
along its course, not in order that it may suck blood into it, but 
because blood is driven into it, and that by the pressure of the 
constricting, systole of the heart. 

With this new light shining in upon him, he was led to a clear 
conception of the work of the auricles and the ventricles, with 
their respective valves. He saw how the vena cava, on the one 
side, and the vein-like artery, the pulmonary veins, on the other 
side, empty themselves into and fill the ventricles during the 
diastole, and how the ventricles in turn empty themselves during 
the systole into the artery-like vein, the pulmonary artery on the 
one side and the great artery or aorta on the other. And this at 
once led him to a truer conception of the pulmonary circulation 
than was ever grasped by Servetus or Columbus. On the old view, 
only some of the blood of the right ventricle passed through the 
septum into the left ventricle; the rest went back again to the 
tissues; and it was this “some” only which Servetus and Columbus 
believed to pass through not the septum but the lungs. Harvey 
saw that all the reasons for thinking that any of the contents of 
thfc ventricle so passed were equally valid for thinking that all 
passed, and that the latter view alone was consonant with the 
facts.^ . 

This new view, new in reality, though having so much resem- 
blance to old ones that Harvey speaks of it as one “to which some, 
moved either by the authority of Galen or Columbus or the 
reasonings of others, will give their adhesion,” led him at once 

^ Readers who have forgotten their elementary physiology and find them- 
selves somewhat confused by Sir MichaePs discussion arc referred to page 
98 for a simple description of the movement of the blood. Eds. 
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to another conception which however “was so new, was of so 
novel and unheard of a character that in putting it forward he 
not only feared injury to himself from the envy of a few, but 
trembled lest he might have mankind at large for his enemies.” 
This new view consisted simply in applying to the greater circu- 
lation the same conclusions as those at which he had arrived in 
regard to the lesser circulation. 

It is important to note that to this new view he was guided by 
distinctly quantitative considerations. He argued in this way. At 
each beat of the heart a quantity of blood is transferred from the 
vena cava to the aorta. Even if we take a low estimate (he had 
made observations with a view to determining the exact amount 
but he leaves this aside for the present as unessential), say half an 
ounce, or three drachms, or only one drachm, and multiply this 
by the number of beats, say in half-an-hour, we shall find that the 
heart sends through the arteries to the tissues during that period 
as much blood as is contained in the whole body. It is obvious, 
therefore, that the blood which the heart sends along the arteries 
to the tissues cannot be supplied merely by that blood which 
exists in the veins as the result of the ingesta of food and drink; 
only a small part can be so accounted for; the greater part of that 
blood must be blood which has returned from the tissues to the 
veins; the blood in the tissues passes from the arteries to the veins, 
in some such way as in the lungs it passes from the veins (through 
the heart) to the arteries; the blood moves in a circle from the 
left side of the heart, through the arteries, the tissues and the veins 
to the right side of the heart, and from thence through the lungs 
to the left side of the heart. 

This is what he says: 

“I frequently and seriously bethought me, and long revolved 
in my mind, what might be the quantity of blood which was 
transmitted, in how short a time its passage might be effected, and 
the like; and not finding it possible that this could be supplied by 
the juices of the ingested aliment without the veins* on the one 
hand becoming drained, and the arteries on the other haiid becom- 
ing ruptured through the excessive charge of blood. Unless the 
blood should somehow find its way from the arteries into the 
veins, and so return to the right side of the heart; I begati to think 
whether there might not be a motion^ as it U’ere, in a circle. Now 
this I afterwards found to be true; and I finally saw that the blood, 
forced by the action of the left ventricle into the arteries, was 
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distributed to the body at large, and its several parts, in the same 
manner as it is sent through the lungs, impelled by the right ven- 
tricle into the pulmonary artery, and that it then passed through 
the veins and along the vena cava, and so round to the left ventri- 
cle in the manner already indicated, which motion we may be 
allowed to call circular.” 

As the sun of this truly new idea rose in Harvey’s mind, this 
new idea that the blood is thus for ever moving in a circle, the 
mists and clouds of many of the conceptions of old faded away 
and the features of the physiological landscape hitherto hidden 
came into view sharp and clear. This idea once grasped, fact after 
fact came forward to support and enforce it. It was now clear 
why the heart was emptied when the vena cava was tied, why it 
was filled to distension when the aorta was tied. It was now clear 
why a middling ligature which pressed only or chiefly on the 
veins made^ a limb swell turgid with blood, whereas a tight liga- 
ture which Blocked the arteries made it bloodless and pale. It was 
now clear why the whole or nearly the whole of the blood of the 
body could be drained away by an opening made in a single vein. 
And now for the first time was clear the purpose of those valves 
in the veins, whose structure and position had been demonstrated 
doubtless to Harvey, by the very hands of their discoverer, his 
old master Fabricius, but “who did not rightly understand their 
use, and concerning which succeeding anatomists have not added 
anything to our knowledge.” 

Fabricius, as we have seen, had used the now well-worn experi- 
ment of pressing on the cutaneous veins of the bared arm to 
demonstrate the existence of the valves; but he had used it to 
demonstrate their existence only. Blinded by the conceptions of 
his time he could not see that the same experiment gave the lie to 
his explanation of the purpose of the valves, and demonstrated 
not only their existence, but also their real use. Harvey, with the 
light of his new idea, at once grasped the true meaning of the 
knotty bulgings. 

These however were not the only phenomena which now for 
the first time received a reasonable explanation. Harvey was able 
to point to many other things, to various details of the structure 
and working of the heart, to various phenomena of the body at 
large both in health and in disease as intelligible on his new view, 
but incomprehensible on any other. 

• If we trust, as indeed we must do, Harvey’s own account of 
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the growth of this new idea in his own mind, we find that he was 
not led to it in a straight and direct way by Fabricius’ discovery 
of the valves. It was not that the true action of these led to the 
true view of the motion of the blood, but that the true view of 
the motion of the blood led to the true understanding of their use. 
To that true view of the motion of blood he was led by a series 
of steps, each in turn based on observations made on the heart as 
seen in the living animal, or as he himself says “repeated vivisec- 
tions,” the great step of all being that one by which he satisfied 
himself that the quantity of blood driven out from the heart 
could not be supplied in any other way than by a return of the 
blood from the arterial endings in the body through the veins. As 
he himself says: “Since ail things, both argument and ocular dem- 
onstration, show that the blood passes through the lungs and 
heart by the action of the ventricles, and is sent for distribution to 
all parts of the body, where it makes its way into the veins and 
pores of the flesh, and flows by the veins from the circumference 
on every side to the centre, from the lesser to the greater veins, 
and is by them finally discharged into the vena cava and right 
auricle of the heart, and this in such a quantity or in such a flux 
and reflux thither by the arteries, hither by the veins, as cannot 
possibly be supplied by the ingesta, and is much greater than can 
be required for mere purposes of nutrition; it is absolutely neces- 
sary to conclude thaf the blood in the animal’s body is impelled 
in a circle, and is in a state of ceaseless motion; that this is the act 
or function which the heart performs by means of its pulse; and 
that it is the sole and only end of the motion and contraction of 
the heart. . . .” 

The new theory of the circulation made for the first time 
possible true conceptions of the nutrition of the body, it cleared 
the way for the chemical appreciation of the uses of blood, it 
afforded a basis which had not existed before for an understanding 
of how the life of any part, its continued existence and its power 
to do what it has to do in the body, is carried on by the l^elp of 
the blood. And in this perhaps, more than its being a true expla- 
nation of the special problem of the heart and the blood vessels, 
lies its vast importance. 

/yo/ 
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The Only Contemporary 

Character Sketch of 
William Harvey 

JOHN AUBREY 

He was wont to say that man was but a great mischievous baboon. 

He would say, that we Europaeans knew not how to order or 
governe ouf woemen, and that the Turkes were the only people 
used theiii wisely. 

He was far from bigotry. 

He had been physitian to the Lord Chancellor Bacon, whom 
he esteemed much for his witt and style, but would not allow him 
to be a great philosopher. **He writes philosophy like a Lord 
Chancelor,” said he to me, speaking in derision; “I have cured 
him.” 

About 1649 he travelled again into Italy, Dr. George (now Sir 
George) Ent, then accompanying him. 

At Oxford, he grew acquainted with Dr. Charles Scarborough, 
then a young physitian (since by King Charles II knighted), in 
whose conversation he much delighted; and whereas before, he 
marched up and downe with the army, he tooke him to him and 
made him ly in his chamber, and said to him, “Prithee leave off 
thy gunning, and stay here; 1 will bring thee into practice.” 

For 20 years before he dyed he tooke no manner of care about 
his worldly concernes, but his brother Eliab, who was a very wise 
and prudent menager, ordered all not only faithfully, but better 
then he could have donne himselfe. 

He was, as all the rest of the brothers, very cholerique; and in 
his young days wore a dagger (as the fashion then was, nay I re- 
member my old schoolemaster, old Mr. Latimer, at 70, wore a 
dudgeon, with a knife, and bodkin, as also my old grandfather 
Lyte, and alderman Whitson of Bristowe, which I suppose was 
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the common fashion in their young days), but this Dr. would be 
to apt to drawout his dagger upon every slight occasion. 

He was not tall; but of the lowest stature, round faced, olivaster 
complexion; little eie, round, very black, full of spirit; his haire 
was black as a raven, but quite white 20 yeares before he dyed. 

I have heard him say, that after his booke of the Circulation 
of the Blood came-out, that he fell mightily in his practize, and 
that *twas beleeved by the vulgar that he was crack-brained; and 
all the physitians were against his opinion, and envyed him; many 
wrote against him, as Dr. Primige, Paracisanus, etc. (vide Sir 
George Ent’s booke). With much adoe at last, in about 20 or 30 
yeares time, it was received in all the Universities in the world; 
and, as Mr. Hobbes sayes in his book “De Corpore,” he is the only 
man, perhaps, that ever lived to see his owne doctrine established 
in his life time. 

Seventeenth Century 

A Fresh-Water Soldier 

AMBROISE PARE 

Moreover, I will here show to my readers the towns and places 
where I have been enabled to learn the art of surgery, always the 
better to instruct the young surgeon. 

And first in the year 1536 the great King Fran9ois sent a great 
army to Turin to recover the cities and castles which had been 
taken by the Marquis de Guast, lieutenant general of the 
Emperor. 

There Monsieur the Constable, then grand master, was lieu- 
tenant general of the army, and Monsieur de Monte j an was 
colonel general of the infantry, to whom I was then surgeon. A 
great part of the army having arrived at the Pass of Suze, we 
found the enemy holding the passage and having ma^e certain 
forts and trenches insomuch that to make them dislodge and quit 
the place, it was necessary to fight, where there were many 
killed and wounded, as many on one side as the other, but the 
enemy were constrained to retire and gain the castle, which was 
taken in part by Captain Le Rat, who climbed with many soldiers 
from his company on a little hill, from whence they fired directly 
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on the enemy. He received a shot from an arquebus in the ankle 
pf his right foot, wherewith he suddenly fell to the ground and 
then said, “Now the Rat is taken.” I dressed him, and God healed 
him. 

We thronged into the city and passed over the dead bodies and 
some that were not yet dead, hearing them cry under the feet of 
our horses, which made a great pity in my heart, and truly I re- 
pented that I had gone forth from Paris to see so pitiful a spec- 
tacle. Being in the city, I entered a stable thinking to lodge my 
horse and that of my man, where I found four dead soldiers and 
three who were propped against the wall, their faces wholly 
disfigured, and they neither saw, nor heard, nor spake, and their 
clothes yet flaming from the gunpowder which had burnt them. 
Beholding them with pity there came an old soldier who asked 
me if there was any means of curing them. I told him no. At once 
he approached them and cut their throats gently and without 
anger. Seeing this great cruelty, I said to him that he was a bad 
man. He answered me that he prayed God that when he should 
be in such a case, he might find someone who would do the same 
for him, to the end that he might not languish miserably. 

And to return to our discourse, the enemy was summoned to 
surrender, which they did, and went forth, their lives only saved, 
and a white staff in their hands, but the greater part went to gain 
the Chateau de Villaine, where there were about two hundred 
Spaniards. Monsieur the Constable would not leave them in his 
rear in order to render the road free. The chateau is scared upon 
a little mountain, which gave great assurance to those within that 
we could not place the artillery so as to bear upon them. . . . 

Now all the said soldiers at the chateau, seeing our men coming 
with a great fury, did all they could to defend themselves, and 
killed 2^nd wounded a great number of our soldiers with pikes, 
arquebuses, and stones, where the surgeons had much w^ork cut 
out for them. Now I was at that time a fresh-water soldier, I had 
not y^t seen wounds made by gunshot at the first dressing. It is 
true that I had read in Jean de Vigo, first book, “Of Wounds in 
General,” Chapter Eight, that Avounds made by firearms partici- 
pate of venenosity, because of the powder, and for their cure he 
commands to cauterize them with oil of elder, scalding hot, in 
which should be mixed a little theriac and in order not to err 
before using the said oil, knowing that such a thing would bring 
great pain to the patient, I wished to know first, how the other 
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surgeons did for the first dressing which was to apply the said 
oil as hot as possible, into the wound with tents and setons, of 
whom I took courage to do as they did. At last my oil lacked and 
I was constrained to apply in its place a digestive made of the 
yolks of eggs, oil of roses and turpentine. That night I could not 
sleep at my ease, fearing by lack of cauterization that I should 
find the wounded on whom I had failed to put the said oil dead or 
empoisoned, which made me rise very early to visit them, where 
beyond my hope, I found those upon whom I had put the diges- 
tive medicament feeling little pain, and their wounds without 
inflammation or swelling having rested fairly well throughout the 
night; the others to whom I had applied the said boiling oil, 1 
found feverish, with great pain and swelling about their wounds. 
Then I resolved with myself never more to bum thus cruelly 
poor men wounded with gunshot. 

Being at Turin, I found a surgeon who was famous above all for 
good treatment of gunshot wounds, into whose grace I found 
means to insinuate myself, to have the recipe which he called his 
balm, with which he treated gunshot wounds, and he made me 
court him for years before I could draw his recipe from him. At 
last by gifts and presents he gave it to me, which was to boil in 
oil of lilies, little puppies just born, with earthworms prepared 
with Venetian turpentine. Then I was joyful and my heart made 
^lad, to have understood his remedy, which was like to that which 
I had obtained by chance. 

See how I learned to treat wounds made by gunshot, not from 
books. 

Sixteenth Century 

Translated in 1^21 

Ambroise Pare Does a Delivery 

ALAN FRANK GUTTMACHER 

Marguerite de Puis moved fitfully in the huge bed, careful lest 
she disturb Fran5ois, her husband. Eleven months before, in April 
1548, she had come to it a bride — ^a slip of a girl, whom Fran9ois 
had first seen and admired on the tennis court. She had a pretty 
skill at the game, and some thought her backhand the best of that 
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of all the women of Paris. As she lay restless in her bed, she mused 
on the changes the months had wrought. 

She wondered why her time had not come, for the moon had 
changed the night before and the child within her moVed vigor- 
ously. Was it beginning to force its way out? A wise-woman had 
told her that when her time was up the baby would knock on the 
portals of the womb, then the portals would open wide and the 
child would struggle forth. Was this the knocking she felt? She 
dreaded her approaching accouchement and yet hoped to lie in 
soon; soon, before Francois would have to join the army before 
Calais. The night seemed endless. She had heard the bells of Notre 
Dame as they struck two and three, and now it was four and the 
night watch called again on their rounds: 

Reveillez-vouSy gens qui dormez 

Priez Dieu pour les trepasses. 

Tears oJf self-pity wet her soft cheeks. The past few months had 
proved so irksome. Her grievances paraded before her mind’s eye 
like the reflected beam of a carriage lamp which slowly traces its 
way across the darkness of the ceiling. There had been the sacri- 
fice of her beautifying alum baths, soft, luxurious rainwater, 
sweetened with leaves of rosemary and flowers of myrtle. Doctors 
forbade pregnant women to bathe lest the child become too hot 
within the womb and, craving the more temperate air without, 
come forth before its time. Then, too, she missed dancing; sh( 
hadn’t danced the gaillarde for months, and at seventeen death 
alone seemed more tragic. She hadn’t even been allowed to lift 
her arms above her head. It was said that this loosed the ligaments 
which held the womb in place. The coach with its blooded, 
prancing, gaily caparisoned stallions was denied her, and she had 
to go about the streets of Paris in a stuffy, curtained litter, borne 
by her menservants; so all Paris had known for months that she 
was enceinte. Then, too, all the other young people of her set had 
journeyed out beyond the wall to see the wondrous Biddenden 
Maids who were tented there, a marvel of nature — ^two complete 
wenches joined at the waist. Marguerite wasn’t allowed to see 
them, for if she did, she might give birth to such a monster. In 
fact no one was allowed to make mention of it in her presence; 
just by chance she had overheard the coachman telling the scul- 
lery maid. She had to be wary lest a black cat zigzag across her 
path and make her baby squint-eyed. No longer could she lie 
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curled up in bed, for that would render it crook-backed. There 
were a thousand wearisome “Don’ts.” 

But on second thought these things were trivial when she re- 
membered her lovely trousseau so carefully selected, so soon 
discarded — especially the beautiful purple court dress trimmed in 
gold filigree, with its saffron petticoat and headdress to match, 
bordered with pearls. She had to leave off her bodice stiffened 
with whalebone, and discontinue the tight lacing which made her 
waist so appealingly slim. The nursekeeper said that by enclosing 
the belly in so straight a mould she might hinder the infant from 
taking its free growth, and moreover might make it come forth 
horribly misshapen. And so perforce the purple dress had to be 
laid away in a great cedar chest with the prayerful hope of 
future use. 

The defeat of her vanity was complete when, in order to pre- 
vent her stomach from becoming marred by knotted and broken 
veins or from being left wrinkled and furrowed, she had agreed 
to support her belly with a broad linen swath on top of a dogskin. 
The dogskin had to be prepared according to an exact ritual. 
Everyone said the belly of her Cousin Anne was so unsightly after 
the birth of Henri because her nursekeeper had forgetfully 
omitted the goosegrease. Marguerite had memorized the formula 
and for the hundredth time went over it, half chanting to herself: 

“A pregnant bijeh is fresh killed and the skin dressed and 
washed in rose-water. After it is well dried, immerse it in the 
follovving: of the suet of a kid and the fat of a sow, take three 
ounces each; of a capon’s fat and goose’s grease each an ounce and 
a half, cut them small and melt them in an earthen pot, adding 
thereto as much water as necessary. Strain them through a cloth 
and wash them in water till they wax very white and lose their 
savour; then melt them again in a double vessel adding thereto an 
ounce of the marrow of a hart or a stag. Once more wash it with 
rose-water or other sweet-smelling water, mingling therewithal 
two or three grains of musk or civet. Immerse the skin in the 
same for three full nights and four full days. Then ren$ove it, dry, 
and cut to the form and bigness of the belly.” She was thankful 
they had let her wear a new skin every fortnight. At first the skin 
of a foxhound was large enough, but now they had td cut it from 
a mastiff. 

Marguerite de Puis finally wept herself to sleep. She slept 
soundly and was awakened by some knave who had disobeyed 
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the city laws in not properly greasing the axle of his dung-cart. 
A tester of thick velvet which surrounded the bed made it diffi- 
cult to separate night from day; yet it must be day, for she was 
alone. It was warm, she threw back her heavy covers of bearskin 
sewn between two layers of silk. The linen sheet felt soft against 
her naked body. Hearing her stir, the nursekeeper came with a 
bowl of pleasantly scented water in which a hot iron had been 
dipped. After washing her, the nurse rubbed her abdomen with a 
pomade made of the marrow of sheep’s feet well brushed and 
broken in pieces to the number of thirty or forty, duck’s grease, 
spermaceti, and white wax which had been agreeably perfumed 
with the oil of water lilies. 

Marguerite arose and sat before the fire. With a soft hand she 
anointed her privities with an hysterical^ balsam as she had done 
each morning and evening for months. Then a warm decoction of 
periwinkle,^ sage, ground-ivy, and hemlock boiled in wine and 
water was brought. With a sponge dipped therein she bathed her 
breasts for a quarter-hour, wiping and drying them afterwards 
with a reasonably warm cloth. After girding up her belly with 
the dogskin and linen swath, she put on the loose garments which 
her vanity so despised. While the maid combed and oiled her 
hair, the nurse brought breakfast: figs, new-laid eggs, and white 
bread toasts spread with sweet fresh butter. The bread was bought 
specially at Gonesse’s on the Rue Saint-Jacques, for ordinary, 
coarse household bread swells the stomach. 

Having dressed and finished her breakfast, she called for her 
litter and ordered the bearers to repair to Notre Dame. Fhey car- 
ried her out through the courtyard of her home into the Rue des 
Augustins, a narrow crowded street. The overhanging timbered 
houses darkened her passage. Street venders hawked their wares, 
and Monsignor’s pigs rooted enthusiastically among the refuse 
cast down from the windows above. The litter jolted violently as 
the bearers avoided deep ruts, and Marguerite was seized with a 
sharp, sudden pain. It lasted a short time, and minutes later, just as 
she reached the cathedral, the pain returned; certainly it marked 
the onset of her travail. She offered a silent prayer to the Madonna 
at the entrance of Her church — an imploring supplication. She 
was frightened by the experience that awaited her, an experience 

^ From the Greek word hystera, meaning uterus or womb. In its modern 
sense “hysterical” has the same derivation; the Greeks thought the condition 
was due to a disease of the uterus. 
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which she could in no way avoid. Inevitable pain was bad enough, 
but more terrifying the realization that death chooses many from 
among those who bring life. She found solace in the remembrance 
of her prayers and penances of the past months and felt that Our 
Gracious Lady would intervene with the Lord Jesus to spare her 
life. In His great compassion He might grant her a living son and 
perhaps even a speedy delivery. She ordered the litter to return to 
the Rue des Augustins, and on the way back she sobbed. 

When Marguerite returned, the whole household seethed with 
excitement. Couriers were dispatched hither and thither. One 
went to the Hotel de Ville to notify Frangois, who had gone to a 
meeting of the town council, another ran for Louise Grisson, 
wife of the butcher Grisson, famous throughout Paris for her 
great knowledge in the midwife’s art and in the delivery of 
women; and another sought the three lesser women who were to 
assist. The priest too had to be informed. 

Madame Grisson had been selected with great care. She was 
not a young midwife who had but read a little in a midwife’s book 
and not by skill, but by nature’s force, had laid a woman or two 
in an easy and natural birth. For who would hazard his safety 
with a pilot that had never gone to sea, but by reading books or 
crossing the Seine had made himself a pilot? Madame Grisson, a 
skilled pilot, a seasoned seafarer, had brought many a frail ship 
to safe port in the perilous, uncharted sea of childbirth. 

When the sage-femme arrived, she led Marguerite into the 
room where she was to lie in. The room was bare except for a 
low pallet bed and several wooden stools. A small fire made it 
neither too warm nor too cool. The window curtains were drawn, 
and the only light came from flickering logs and a single candle. 
The midwife unclasped an amulet which Marguerite wore on a 
gold chain about her neck. It was an eagle’s stone and would keep 
back the child if worn above the waist; tied about her thigh it 
would attract the child and shorten labour. 

Marguerite was urged to walk about and with each throe to 
hold her breath and bear down. Her aged Aunt TJierese, the 
vitriolic head of her mother’s family, brought some specially po- 
tent sneezewort. She commanded her niece to smell of it at fre- 
quent intervals. This Marguerite did, and each time it induced a 
virtual bombardment of sneezes, which reminded her of the siege 
of Calais and the fact that her beloved Frangois would soon be 
going off to the wars. As Marguerite paced back and forth mo- 
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notonously, the midwife and her helpers sat on their gossip stools, 
outdoing each other with the most lurid tales of tragic obstetrical 
happenings. Poor Marguerite began to marvel that there were 
five women in Paris who had survived their accouchements. 
When she grew very weary, she was allowed to sit on the bed 
for a few moments while the women rubbed her legs with oils 
derived from egg and nuts. 

I'he respite was short, and once more Marguerite was made to 
pace the floor. As the hours passed, the pain and fatigue unnerved 
her. Through the closed windows the noises from the street con- 
tinually filtered in till she felt that she could join the shrill- voiced 
hawkers as they called their wares, especially the rat-poisoner 
with his cry: 

Death to mice, and death to rats. 

It is a new invention. 

Housewives, save your food supplies 
By using my prevention. 

She found herself making a parody: 

Death to dithering midwives. 

They are the devil’s invention 

If only there were a new invention to free her from these four 
gibbering old fools who poked her with their fingers and terrified 
her with their ghastly gossip. 

The throes did not come often enough to satisfy the midwives, 
and following a consultation, Madame Grisson determined to ex- 
amine the patient. After paring her nails closely and anointing 
her hand with butter, she inserted her fingers into the birth-pass- 
age while Marguerite stood leaning on the shoulders of one of 
the helpers. The examination was thorough, long, and painful. A 
second consultation followed, the midwives huddling together 
like four goblins while Marguerite continued to parade back and 
forth. She heard herself discussed as though she were a common 
milch cow. The consensus seemed to be that something should be 
done to stimulate the pains of labour, and each of the four women 
had her favoured method; eventually all tour were tried. A strong 
clyster^ was followed by a large dose of mid wives’ powder. Next 
they anointed well the birthplace, the ossa pubis and coccygis, 
with an hysterical balsam. Finally they poured the white of an egg 
■ ' Enema. 
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into the birth-canal to render it more slippery. Though Margue- 
rite protested, the will of the midwives was the inescapable law of 
the lying-in chamber. 

Marguerite was so fatigued by the many unremitting hours of 
labour, the incessant pacing, and the strenuous medication, that 
she pleaded to be allowed to lie down. The midwives permitted it, 
and during the rest period brought her a light meal — a cup of 
jellied broth, a bowl of caudles,^ and a few spoonfuls of burnt 
wine. Soon they made her walk again, but now a woman on each 
side supported her under the arms. 

Another hawker was passing in the street below, the water- 
vender, and close on him the dispenser of sauces. Their hoarse 
voices unintelligibly announced their wares, but Marguerite, ac- 
customed to them from childhood, understood the verses. 

Water, water. 

One of the four elements I cry. 

Water, water. 

Come, all good folk, come and buy. 

Water, water. 

Pierre was calling; he used to give her forbidden tastes when she 
was small. She loved his call best: 

Here is a tart-green sauce for you, 

To eaf with carp and spot. 

Come buy, all who have need of it, 

While still some’s in my pot. 

Night came and still there was no respite. The pains had become 
very bad; so bad that she was forced to cry out, imploring the aid 
of the Mother. At about midnight the head midwife re-examined 
Marguerite and pronounced her ready to lie in. She was laid upon 
the bed, and a long, broad, multi-layered swath was placed under 
her back and hinder parts. Two women, one on either side, held 
its ends and at each pain pulled it gently toward them, raising her 
off the bed in order to ease the pain in her back. As labour became 
more furious, two more assisting women were needed^ and from 
the assortment of kinsfolk who waited without, Madaipe Grisson 
chose Marguerite’s cousins, Anne and Renee, since they had been 
successfully delivered of sons within the year and so might extend 
good fortune to their travailing cousin. Furthermore, they were 
highly pleasing to her, a thing of great importance, for if there is 

^ Thin gruel mixed with wine or ale to which spices are added. 
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anyone in the chamber for whom the patient has any mislike or 
loathing, labour ceases until such a one withdraws. Madame 
Grisson cautioned the cousins not to cross their fingers nor to shut 
one within the other while in the labour-room, since that hinders 
birth and makes it the more difficult. The new helpers were sta- 
tioned on either side of the bed and during the course of each 
throe clenched Marguerite’s hands in one of theirs, placing the 
free hand on top of her shoulder to prevent her from lifting 
herself up. Marguerite braced her feet against a board placed 
across the foot of the bed, and with each pain pushed and bore 
down with such force that her face became suffused with scarlet 
and the veins of her neck protruded like small throbbing ropes. 
The sweat stood forth like dew on her upper lip. With each throe 
Madame Grisson pressed the upper part of the belly with the 
palm of her hand, stroking the child downward little by little. 

Still the M\fant was not bom. Francois and the others became 
alarmed, and at each cry they pushed the door ajar and demanded 
a fresh bulletin. Madame Grisson continually encouraged the 
patient, saying that after the very next throe a handsome boy 
would be bom. The constant repetition of this unfulfilled promise 
made it worthless, and poor Marguerite, exhausted, sobbed with 
pain and terror. 

At the first break of dawn Francois insisted that the famous 
master barber-surgeon, Ambroise Pare, be sent for. This was no 
ordinary birth, he contended, which women could handle unas- 
sisted, and they had need for a man-midwife. Madame Grisson 
was completely contemptuous of the idea, and her stand was 
strengthened by Aunt Th6rese, who was horrified that any man 
should be invited to look upon her niece in so delicate a situation. 
Francois hesitated until once more Marguerite’s agonized screams 
pierced the apprehensive stillness. Then he sent his most trusted 
servant post-haste to fetch the great man. 

Pare lived within a stone’s throw, on the Place du Pont Saint- 
Michel, and it did not take liim long to appear. Those in the 
company who had never seen him were much impressed by his 
youthful appearance and his assured but humble manner. He was 
large-featured, of middle height, strong and hard from military 
campaigns. He greeted the company, and knelt before the door 
of the sickroom, closing his eyes in a fervent prayer: “J^sus Christ 
Our Lord, the only Preserver and Saviour in danger! Since there 
appeareth difficulty in bringing forth this child, we implore Thee 
that Thou alio west me, Thy humble servant, to assist Thee in 
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happily delivering this wretched woman. We ask it for Thy 
name's sake.” The whole assemblage responded: “Amen.” Pare 
arose and declared that with God’s guidance he was confident he 
could bring the baby. 

In the lying-in chamber he at once became master of the situa- 
tion, assuring Marguerite that her pain would soon be over. He 
placed her athwart the bed, raising her buttocks on a hard stuffed 
pillow and propped her back with a bolster so that she was half 
lying, half sitting. He instructed her to bend her knees and to 
draw her heels close to her body. She was bound in this position 
with a broad linen bandage, the bandage was hung about her neck 
and crossed over her chest and made to encompass her feet, legs, 
and thighs. Maitre Par6 applied it so tightly that she was unable 
to move. To reinforce this vise in which she was held, the by- 
standers firmly grasped her legs and shoulders. Her privy parts 
and thighs were covered with a warm double cloth, that neither 
air nor wind might enter into the womb, and that the operation 
might be done with more decency. Pare noted the mask of terror 
which disfigured Marguerite’s face and once more assured her 
that all would end well. They then laid her head upon a bolster 
and put a cloth over her eyes. 

He took off his two finger rings, the one the famous thirty-ccu 
diamond given him by Monsieur d’Estampes, and the other the 
seal of Monsieur de Rohan, under whose banner he had cam- 
paigned in lower Brittany. He crossed himself and without fur- 
ther preliminaries roiled up the sleeves of his doublet and anointed 
well his bare arms and hands with oil. Further, he lifted the 
modesty cloth and poured much oil into the birth-passage to make 
it slippery. He inserted his hand to determine the form and situa- 
tion of the child. Immediately he encountered the intact bag of 
waters which he broke between two fingernails, kept especially 
long and sharpened for this purpose. A dark, turbid fluid gushed 
forth, and all who watched knew by that sign that the babe would 
be lost unless delivery could be speedily effected. 

He pushed up the head which presented and dexteriJusly turned 
the child in the womb so that it came feet foremost. Despite the 
imprisoning bandages Marguerite struggled and writhed in agony. 
She was bathed in a cold sweat. He brought forth one foot and a 
little above the heel tied a silk band indifferently tight. He then 
returned this foot into the womb, leaving the loose end of the 
band protruding, and manoeuvred to bring down the second foot. 
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When he had accomplished this, he pulled on the band attached 
to the first foot and it too came forth. He grasped both feet close 
together and, pulling on them, delivered the buttocks and genitals 
of a male child. A murmur of excitement ran through the room, 
and Renee went out to tell the men that for some woman as yet 
unconceived a lover was being born. By this time all the women 
kin had crowded into the small room to be present at this miracu- 
lous and brand-new operation, for just within the month Pare, 
with his friend Hery, had published their Briefve collection de 
r administration anatomique, which contained a chapter on the 
method of extracting an infant from the belly of the mother when 
nature was not able to bring it forth. The midwives were amazed, 
the relatives astonished — all seemed to enjoy the spectacle though 
poor Marguerite still screamed. Pare made further traction on the 
feet, and soon the belly and then the chest appeared. He then 
slipped a haijd into the uterus past the baby, and placed one of its 
arms aboVb its head and the other down alongside of its body, 
because only when the arms were so could the child pass out of 
the womb. He directed the midwives to help by pressing the 
patient’s belly downward with their hands, and at this juncture 
exhorted Marguerite to close her mouth and nose and to drive her 
breath downward with great violence, but she was too exhausted 
to be of much assistance. By the combination of pulling and 
pushing the boy was born. 

His part completed. Pare withdrew to the hall, where the 
women crowded about him with congratulations. He was further 
complimented by Fran9ois and the other men. With becoming 
humility he said that praise and thanks were due God alone, for if 
He had not inclined His ear unto his petition, delivery could 
never have been effected. Frangois opened his purse and counted 
out ten silver ecus. Affected by the uncommon generosity of his 
host, the master barber-surgeon determined to remain in the 
house in case he could be of further service. 

The child neither cried nor seemed to breathe, but he could be 
given no succour until the womb was freed of its afterburden; 
and all efforts were centred upon this. Forthwith, Marguerite was 
made to swallow a four-scruple dose of Gesner’s remedy, dried 
and powdered stones^ of a horse. She was also given two small 
bags of warm salt to clench in either hand and directed to blow 
into them. Meanwhile, Madame Grisson took hold of the navel 

^ Testicles. 
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String, wagging, shaking, and gently dragging it, while another 
woman pressed the top of the belly, and stroked it lightly down- 
ward. But nothing availed until a few grains of a powder made 
from old shoes, burnt feathers, castoreum,^ pepper, and asafcetida 
were put into each nostril. The acrid, stinking mixture made Mar- 
guerite sneeze and vomit — this, combined with the stroking of 
the belly and the pulling on the navel cord, fairly catapulted the 
afterbirth from the birth-passage. 

Madame Grisson gathered in a warm blanket both the child 
and the afterbirth to which it was still attached by the navel 
string. She sat herself before the fire, placed the warm, blood- 
dripping secundines^ on the child’s belly, and took a mouth full of 
warm red wine which she spurted into his mouth, ears, and nose. 
The babe was as blue as the velvet of her robe, and from the diffi- 
cult labour its head was curiously moulded into a peak. It lay 
limp, neither moving nor breathing. The priest hastily sprinkled 
the infant with holy water, pronouncing in a rich, mellow voice: 
“I baptize thee, in the name of the Father, the Son, and the Holy 
Ghost.” All present said “Amen.” In the meantime Renee re- 
moved the afterbirth from the child’s belly and tossed it into the 
fire, milking the vessels of the navel string toward the babe to 
communicate the strength and warmth of the blaze. Master de 
Puis now began to take a few feeble breaths. At first they came 
very seldom, merely an occasional sucking in of the belly. Soon 
they became more frequent, the chest too taking part. Madame 
Grisson applied linen dipped in warm wine to the child’s breast 
and belly. His face was uncovered and his mouth held open a 
little, that he might draw his breath more easily. She cleansed his 
nostrils with small tents* dipped in white wine, and chafed every 
part of his body with warm cloths to awaken his spirit. Little by 
little he gained strength, stirring one limb after another; he cried, 
weakly at first, then with a vigour that was pleasant to hear. Led 
by the priest, the whole assemblage, within the room and without, 
sank on their knees in a silent prayer of thanksgiving^ 

Madame Grisson went back to Marguerite while Angelinc, one 
of the midwife’s assistants, tended the child She call^^d Anne and 
Renee to witness the navel string before she cut it^ for from it 
they could learn whether Marguerite would have any more chil- 

^ Unctuous substance having a strong smell, obtained from the inguinal 
glands of beavers. 

* Placenta or afterbirth. 

■Pledgets of cotton. 
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dren. Fortunately there was no knottiness or curliness where the 
cord joined the infant, for that would portend future barrenness; 
instead there were eleven knots higher up on the cord indicating 
that she would be the mother of twelve. The knots were very 
close together, foretelling that the births would be separated by 
only the necessary months. Furthermore, the first knot was red 
and not white, which showed that the next child would also be 
a boy. 

Angeline then proceeded to perform the most ancient operation 
in the realm of surgery: omphalotomy, or the cutting of the navel 
string; even Adam and Eve practised it on their first-bom. 

As she was about to begin, someone called: “Make him good 
measure,” at which all the others laughed merrily. Everyone knew 
that in the case of a boy the cord must be left longer, because this 
extra length makes both his tongue and privy member the longer, 
whereby he might speak the plainer, and be more serviceable to 
the ladiesr itfti)ieovcr, tying it short in a female and close to her 
belly makes her tongue less free and her natural part more straight 
and agreeable. 

Angeline dug deep into her reticule and drew forth a stout 
brown string which had been doubled several times and knotted 
on the ends. She tied a double knot about the navel string and cut 
it above the knot with a sharp scissors. The cut end was wrapped 
in a small rag dipped in oil of roses, and the whole firmly com- 
pressed by a linen swath four fingers broad. The son of Mar- 
guerite and Francois was then wrapped in a blanket and taken to 
another room, where he was to receive a warm bath in red wine 
and water, in which the petals of red roses and the leaves of 
myrtle had been boiled. This would not only wash away the 
filth, but also resolve and digest the hard and contused places 
caused on the infant’s tender body by reason of the hard travail. 
And after the bath he would receive his first swaddling. As the 
child was carried through the hall, Fran9ois tried to lift the blan- 
ket that covered its face, but desisted when roundly abused by 
the midwife for daring to expose a baby’s delicate eyes so soon to 
the light. 

Marguerite appeared strong and alert immediately after the 
birth, due perhaps to the vast relief she felt. When unleashed from 
the bonds which imprisoned her, she folded her hands in prayer. 
A little later her face, and her hands and feet, became cold and 
clammy, her speech almost inaudible, her strength dangerously 
enfeebled, and her pulse critically weak. Madame Grisson 
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wrapped Marguerite’s hands and feet in warm woollens and cov- 
ered her with blankets. She cupped her hand over the ill woman’s 
lips so that she could rebreathe her own vital spirits and her' 
breath, reverberating, would also warm her face. Hot cloths were 
put to her forehead, and the warm face of another woman was 
applied to her cold cheeks. Several stone bottles filled with hot 
water and wrapped around with napkins were placed in the bed 
with her. These things renewed the heat in her, and forthwith she 
revived. 

Marguerite’s large bed in her own room was prepared with hot 
bricks, and several strong bodies carried her to it, for it was pref- 
erable that she should not walk. The curtains, window s, and doors 
were sealed shut and the tester about the bed drawn closed, since 
it was very prejudicial for a newly lain-in woman to be exposed 
in any way to cold air. Despite the exclusion of new air, it was still 
possible to hear noises from without, and suddenly the quiet of 
the early dawn was rent with the shrill bleats and cries of a black 
sheep which the butcher was flaying alive in the court below. The 
hot, dripping skin was immediately brought upstairs and applied 
over her belly and loins, these parts being the most disjointed 
during childbirth. The skin was to remain in place for five or six 
hours, that is, until, its natural heat was dissipated. A small plaster 
containing a little sweet-smelling civet was put tcrhcr navel. This 
is serviceable in keeping the womb in its place, for the womb 
being delighted with the smell draws away from the spine and 
moves forward toward the belly wall. A poultice on several thick- 
nesses of linen was applied to her privy parts to prevent inflamma- 
tion; it was fresh made with the oil of sweet almonds and new-laid 

eggs. 

Marguerite was cautioned to lie flat on her back, and to turn 
neither to one side nor to the other, and she was encouraged to 
cross one leg over its fellow, the better to exclude the cold air. She 
was told to talk as little as possible and then only in a subdued 
voice. All persons but Fran 9 ois and Aunt Therese tnd the mid- 
wives and nurses were excluded from her chamber. 4- cradle con- 
taining her properly swaddled son was brought in an^ placed next 
to her bed. Marguerite had not seen him, and since^ she was not 
allowed to turn, she could only steal a sidelong glance. She saw by 
the dim candlelight that the top of the cradle was completely cov- 
ered and that every now and then the cover jumped, as though a 
kitten were under it. She was weary and yearned to sleep, but 
Madame Grisson would not ^ow her; she said that it was harmful 
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for a mother to go to sleep until her child was at least four hours 
old. The midwife babbled all sorts of dreary nonsense just to keep 
her awake, and Marguerite had grave doubts that a baby was 
worth all the torture. 

At long last she was permitted to sleep, and just as she was doz- 
ing off, she heard the street-crier shout: 

“Good tidings. Be it known that this very morning a man child 
was born to Francois de Puis, our Town Councillor, and his 
spouse Marguerite. Praise ye the Lord.” The cry was repeated 
before each house. It became soft and distant and much confused 
with her dreams of a midwife with the face of a gargoyle, who 
was devouring her very, very slowly. 

^931 

Doctor Sangrado 

alain-renE le sage 

I STAYED three months with the Licentiate Sedillo, without 
complaining of bad nights. At the end of that time he fell sick. 
The distemper was a fever; and it inflamed the gout. For the first 
time in his life, which had been long, he called in a physician. 
Doctor Sangrado was sent for; the Hippocrates of Valladolid. 
Dame Jacintha was for sending for the lawyer first, and touched 
that string; but the patient thought it was time enough, and had 
a little will of his own upon some points. Away I went therefore 
for Doctor Sangrado; and brought him with me. A tall, withered, 
wan executioner of the sisters three, who had done all their justice 
for at least these forty years! This learned forerunner of the 
undertaker had an aspect suited to his office: his words were 
weighed to a scruple; and his jargon sounded grand in the ears 
of the uninitiated. His arguments were mathematical demonstra- 
tions: and his opinions had the merit of originality. 

After studying my master’s symptoms, he began with medical 
solemnity: The question here is, to remedy an obstructed perspira- 
tion. Ordinary practitioners, in this case, would follow the old 
routine of salines, diuretics, volatile salts, sulphur and mercury; 
but purges and sudorifics are a deadly practice! Chemical prepara- 
tions are edged tools in the hands of the ignorant. My methods 
arc more simple, and more efficacious. What is your usual diet? 
I live pretty much upon soups, replied the canon, and eat my 
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meat with a good deal of gravy. Soups and gravy! exclaimed 
the petrified doctor. Upon my word, it is no wonder you are 
ill. High living is a poisoned bait; a trap set by sensuality, to cut 
short the days of wretched man. We must have done with pamper- 
ing our appetites: the more insipid, the more wholesome. The 
human blood is not a gravy! Why then you must give it such a 
nourishment as will assimilate with the particles of which it is com- 
posed. You drink wine, I warrant you? Yes, said the licentiate, but 
diluted. Oh! finely diluted, I dare say, rejoined the physician. 
This is licentiousness with a vengeance! A frightful course of 
feeding! Why, you ought to have died years ago. How old are 
you? I am in my sixty-ninth year, replied the canon. So I 
thought, quoth the practitioner, a premature old age is always 
the consequence of intemperance. If you had only drank clear 
water all your life, and had been contented with plain food, boiled 
apples, for instance, you would not have been a martyr to the 
gout, and your limbs would have performed their functions with 
lubricity. But I do not despair of setting you on your legs again, 
provided you give yourself up to my management. The licentiate 
promised to be upon his good behavior. 

Sangrado then sent me for a surgeon of his own choosing, 
and took from him six good porringers of bloody by way of a 
beginning, to remedy this obstinate obstruction. He then said to 
the surgeon: Master Martin Onez, you will take as much more 
three .hours hence, and to-morrow you will repeat the operation. 
It is a mere vulgar error, that the blood is of any use in the system; 
the faster you draw it off the better. A patient has nothing to 
do but keep himself quiet, with him, to live is merely not to die; 
he has no more occasion for blood than a man in a trance; in both 
cases, life consists exclusively in pulsation and respiration. 

When the doctor had ordered these frequent and copious bleed- 
ings, he added a drench of warm water at very short intervals, 
maintaining that water in sufficient quantities was the grand secret 
in the materia medica. He then took his leave, telling, Dame 
Jacintha and me, with an air of confidence, that he would answer 
for the patient’s life, if his system was fairly pursued. ,The house- 
keeper, though protesting secretly against this new practice, 
bowed to his superior authority. In fact, we set on the kettles 
in a hurry; and, as the physician had desired us above all things 
to give him enough, we began with pouring down two or three 
pints at as many gulps. An hour after we beset him again; then, 
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returning to the attack time after time, we fairly poured a deluge 
into his poor stomach. The surgeon, on the other hand, taking 
out the blood as we put in the water, we reduced the old canon 
to death’s door in less than two days. 

This venerable ecclesiastic, able to hold it out no longer, as I 
pledged him in a large glass of his new cordial, said to me in a 
faint voice — Hold, Gil Bias, do not give me any more, my friend. 
It is plain death will come when he will come, in spite of water; 
and, though I have hardly a drop of blood in my veins, I am no 
better for getting rid of the enemy. The ablest physician in the 
world can do nothing for us, when our time is expired. Fetch a 
notary; I will make my will. At these last words, pleasing enough 
to my fancy, I affected to appear unhappy; and concealing my 
impatience to be gone: Sir, said I, you are not reduced so low, 
thank God, but you may yet recover. No, no, interrupted he, my 
good fello^^ it is all over, I feel the gout shifting, and the hand of 
death is upon me. Make haste, and go where I told you. I saw, sure 
enough, that he changed every moment: and the case was so 
urgent, that I ran as fast as 1 could, leaving him in Dame Jacintha’s 
care who was more afraid than myself of his dying without a will. 
I laid hold of the first notary I could find; Sir, said I, the Licentiate 
Sedillo, my master, is drawing near his end; he wants to settle 
his affairs; there is not a moment to be lost. The notary was a 
dapper little fellow, who loved his joke; and enquired who was 
our physician. At the name of Doctor Sangrado, hurrying on his 
cloak and hat: For mercy’s sake! cried he, let us set off with all 
possible speed; for this doctor dispatches business so fast, that 
our fraternity cannot keep pace with him. That fellow spoils half 
my jobs. 

With this sarcasm, he set forward in good earnest, and as we 
pushed on, to get the start of the grim tyrant, I said to him: Sir, 
you are aware that a dying testator’s memory is sometimes a 
little short; should my master chance to forget me, be so good 
as to put in- a word in my favour. That I will, my lad, replied 
the little proctor; you may rely on it. I will urge something hand- 
some, if I have an opportunity. The licentiate, on our arrival, had 
still all his faculties about him. Dame Jacintha was by his bedside, 
laying in her tears by wholesale. She had played her game, and 
bespoken a handsome remembrance. We left the notary alone with 
my master, and went together into the ante-chamber, where we 
rtiet the surgeon, sent by the physician for another and last ex- 
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periment. We laid hold of him. Stop, Master Martin, said the 
housekeeper, you cannot go into Signor Sedillo’s room just now. 
He is giving his last orders; but you may bleed away when the 
will is made. 

We were terribly afraid, this pious gentlewoman and I, lest the 
licentiate should go off with his will half finished; but by good 
luck, the important deed was executed. We saw the proctor come 
out, who, finding me on the watch, slapped me on the shoulder, 
and said with a simper; Gil Bias is not forgotten. At these words, 
1 felt the most lively joy; and was so well pleased with my master 
for his kind notice that I promised myself the pleasure of praying 
for his soul after death, which event happened anon; for the 
surgeon having bled him once more, the poor old man, quite 
exhausted, gave up the ghost under the lancet. Just as he was 
breathing his last, the physician made his appearance, and looked 
a little foolish, notwithstanding the universality of his death*bed 
experience. Yet far from imputing the accident to the new prac- 
tice, he walked off, affirming with intrepidity, that it was owing to 
their having been too lenient with the lancet, and too chary of 
their warm water. The medical executioner, I mean the surgeon, 
seeing that his functions also were at an end, followed Doctor 
Sangrado. 

nis-n35 


An Apothecary's Shop 

WILLIAM SHAKESPEARE 

Romeo: I do remember an apothecary 
And hereabouts he dwells — ^whom late I noted 
In tatter’d weeds, with overwhelming brows. 

Culling of simples; meager were his looks, 

Sharp misery had worn him to the bones; 

And in his needy shop a tortoise hung, 

An alligator stuff’d and other skins. 

Of ill-shap’d fishes; and about his shelves 
A beggarly account of empty boxes. 

Green earthen pots, bladders, and musty seeds, 

Remnants of packthread, and old cakes of roses, 
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Were thinly scattered to make up a show. 

Noting this penury, to myself I said — 

An if a man did need a poison now. 

Whose sale is present death in Mantua, 

Here lives a caitiff wretch would sell it him. 

O, this same thought did but fore-run my need; 

And this same needy man must sell it me. 

As I remember this should be the house; 

Being holiday, the beggar’s shop is shut — 

What ho! Apothecary! 

Apothecary: Who calls so loud? 

Romeo: Come hither, man. I see that thou art poor; 

Hold, there is forty ducats; let me have 
A dram of poison; such soon speeding gear 
As will disperse itself through all the veins. 

That the Itfe weary taker may fall dead; 

And that the trunk may be discharg’d of breath 
As violently as hasty powder fired 
Doth hurry from the fatal cannon’s womb. 
Apothecary: Such mortal drugs I have; but Mantua’s law 
Is death to any he that utters them. 

Romeo: Art thou so bare, and full of wretchedness, 

And fear’st to die? famine is in thy cheeks. 

Need and oppression starveth in thy eyes, 

Contempt and beggary hangs upon thy back. 

The world is not thy friend, nor the world’s law; 

The world affords no law to make thee rich; 

Then be not poor, but break it, and take this. 
Apothecary: Mv poverty but not my will consents. 
Romeo: I prav thy poverty and not thy will. 
Apothecary: Put this in any liquid thing you will 
And drink it off; and if you had the strength 
Of twenty men, it would despatch you straight. 
Romeo*. There is thy gold, worse poison to men’s souls 
Doing more murders in this loathsome world 
Than these poor compounds that thou may’st not sell. 

I sell thee poison, thou hast sold me none. 

Farewell; buy food, and get thyself in flesh. 

Come cordial, and not poison; go with me 
. To Juliet’s grave, for there I must use thee. 
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Seventeenth and Eighteenth 
Century Remedies 

MEDICINAL EXPERIMENTS 
Robert Boyle {^162^-16^1) 

No, i — A powerful remedy for Apoplectic Fits. 

Take the herb Mastick and distil by an alembick with a copper 
body an essential oyl, of which with such a pipe or quill, that 
one end may be opened or stopped at pleasure (the other still 
remaining open) blow up some drops, first into one of the pa- 
tients nostrils, and after a while into the other. 

No. i^ri — K Choice Remedy for the Pain of the Hemmorrhoids. 

Take Album Graecum reduced to an impalpable powder, 
mixing it up with a sufficient quantity of goose grease, and by 
grinding it up well in a Leaden mortar, reduce it to a black 
Oyntment. to be applied moderately warm to the part affected. 

No. 268 

Against Epilepsies of the Falling Sickness. Take of the powder 
of the true misdetoe of the oak, as much as will lie upon a six- 
pence, early in the morning, in black cherry water, for some 
days near the full moon. 

THE QUEEN^S CLOSET OPENED, OR 
THE PEARL OF PRACTICE 

Teeth 

If you will keep your teeth from rot, plug or aking, wash the 
mouth continually with Juyce of Lemons, and afterwards rub 
your teeth with a Sage Leaf and Wash your teeth » after meat 
with fairc water. 

To cure Tooth Ach 

I. Take Mastick and chew it in your mouth till it is as soft as 
Wax, then stop your teeth with it, if hollow, there remaining till 
it’s consumed, and it will certainly cure you. 
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2. The tooth of a dead man carried about a man presently 
suppresses the pains of the Teeth. 

To Cure Insomnia 

Bruise a handful of Annis-seeds, and steep them in Red Rose 
Water, and make it up in little bags, and binde one of them to 
each Nostrill, and it will cause sleep. 

T o Ease the Passion of the Heart 

Take Damask Roses half-blown, cut off their whites, and stamp 
them very fine, and straine out the juyce very strong; moisten 
it in the stamping with a little Damask Rose water; then put 
thereto fine powder Sugar, and boyl it gently to a fine Syrup; 
then take the Powders of Amber, Pearl and Rubies, of each half 
a dram, Ambergresse one scruple, and mingle them with the 
said syrup* tilt it be somewhat thick, and take a little thereof on 
a knife’s point morning and evening. 

16^6 


TWO CURES FOR THE AGUE 

Make a posset with white wine and take away the curd. Take 
horse-dung from a stone horse as hotte as you can get it from the 
horse and strain it with the posset drink, and put a little methridate 
and cardus benedictus and unicorne’s home — and if you have 
no unicorne’s home then put ivorie or seahorse tooth and give 
it to the sick to drink fasting in the morning. Use this two or 
three mornings. 

Quoted in “^4 Closet for Ladies and Gentlewomen,^ 1611 

If you would be rid of the ague, go by night alone to a cross- 
roads, and just as the clock is striking midnight turn round three 
times afid drive a large nail into the ground up to the head. Walk 
backwards from the nail before the clock has finished the twelfth 
stroke. The ague will leave you, but will go to the person next to 
step over the nail. 

— Soffolk superstition of the 1600'^s 
quoted in E. and Af. A. Radford, 
^^Encyclopedia of Superstitions"' 
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OTHER REMEDIES— EIGHTEENTH CENTURY 
ENGLAND AND IRELAND 


Baldness 

Anoint the bald patches on your head with goose dung, and the 
hair will grow again. 

Cold (in Head) 

Pare very thinly the rind of an orange. Roll it up inside out and 
thrust a roll into each nostril. The cold will disappear. 

Drunkenness 

To cure a husband of drinking to excess put a live eel in his 
drink. 

Dyspepsia 

Fix a small candle on a penny-piece, place the penny on the 
region of the stomach where is the suffering. Light the candle, 
and over all place a well-dried tumbler, when the skin will be 
drawn up as in “cupping.” This is “lifting the evil” from the body, 
and will rid you of the dyspepsia. 

Fits 

To cure fits secure a small portion of a human skull, grate it 
similar to ginger, mix it with food, and give to the patient to eat. 

Gall Stones 

Sheep’s dung boiled with new milk until dissolved, and then 
taken internally, is a sure cure for the removal of gall stones. 

Headache 

Moss growing upon a human skull, if dried and polvdered and 
taken as snuff, will cure the headache. 

Jaundice 

To cure the jaundice, eat nine lice on a piece of bread and 
1)utter. 

— ^Dorset remedy 
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Scarlet Fever 

Cut off some of the hair of a person ill with scarlet fever, 
and put it down the throat of the ass. 

— Irish remedy 

Smallpox 

Xo cure the smallpox, take a bun from the shop of a person 
who, when she was married, did not change her name. It must 
not be paid for, nor must the person be thanked for it. Give it 
to the patient to eat, and the smallpox will be cured. 

— Cheshire remedy 

Wen 

To cure a wen, you should go to an execution, and after the 
criminal is 4^ad, but still hanging, one of his hands must be rubbed 
twice oyii tKe wen. 

Quoted in E. and MA, Radford^ 
^^Encyclopedia of Superstition"^ 

BISHOP BERKELEY AND TAR WATER 
Oliver Wendell Holmes 

Berkeley afforded a remarkable illustration of a truth which has 
long been known to the members of one of the learned profes- 
sions, namely, that no amount of talent, or of acquirements in 
other departments, can rescue from lamentable folly those who, 
without something of the requisite preparation, undertake to 
experiment with nostrums upon themselves and their neighbors. 
The exalted character of Berkeley is thus drawn by Sir James 
Mackintosh: “Ancient learning, exact science, polished society, 
modern literature, and the fine arts, contributed to adorn and 
enrich the mind of this accomplished man. All his contemporaries 
agreed ,with the satirist in ascribing 

“ ‘To Berkeley every virtue under heaven.’ 

“Even the discerning, fastidious, and turbulent Atterbury said, 
after an interview with him, ‘So much understanding, so much 
knowledge, so much innocence, and such humility, I did not 
think had been the portion of any but angels, till I saw this 
gentleman.’ ” 
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But among the writings of this great and good man is an Essay 
of the most curious character, illustrating his weakness upon the 
point in question, and entitled, ‘*Siris, a Chain of Philosophical 
Reflections and Inquiries concerning the Virtues of Tar Water, 
and divers other Subjects,” — an essay which begins with a recipe 
for his favorite fluid, and slides by gentle gradations into an 
examination of the sublimest doctrines of Plato. To show how far 
a man of honesty and benevolence, and with a mind of singular 
acuteness and depth, may be run away with by a favorite notion 
on a subject which his habits and education do not fit him to 
investigate, I shall give a short account of this Essay, merely 
stating that as all the supposed virtues of Tar Water, made public 
in successive editions of his treatise by so illustrious an author, 
have not saved it from neglect and disgrace, it may be fairly 
assumed that they were mainly imaginary. 

The bishop, as is usual in such cases, speaks of himself as indis- 
pensably obliged, by the duty he owes to mankind, to make his 
experience public. Now this was by no means evident, nor does 
it follow in general, that because a man has formed a favorable 
opinion of a person or a thing he has not the proper means of 
thoroughly understanding, he shall be bound to print it, and thus 
give currency to his impressions, which may be ejaroneous, and 
therefore injurious. He would have done much better to have 
laid his impressions before some experienced physicians and 
surgeons, such as Dr, Mead and Mr. Cheselden, to have asked 
them to try his experiment over again, and have been guided by 
their answers. But the good bishop got excited; he pleased himself 
with the thought that he had discovered a great panacea; and 
having once tasted the bewitching cup of self-quackery, like 
many before and since his time, he was so infatuated with the 
draught that he would insist on pouring it down the throats of 
his neighbors and all mankind. 

The precious fluid was made by stirring a gallon of water with 
a quart of tar, leaving it forty-eight hours, and pouritlgtoff the 
clear water. Such was the specific which the great metaphysician 
recommended for averting and curing all manner of diseases. It 
was, if he might be believed, a preventive of the small-pox, and 
of great use in the course of the disease. It was a cure for im- 
purities of the blood, coughs, pleurisy, peripneumony, erysipelas, 
asthma, indigestion, cachexia, hysterics, dropsy, mortification, 
scurvy, and hypochondria. It was of great use in gout and fevers, 
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and was an excellent preservative of the teeth and gums; answered 
all the purpose of Elixir Proprietatis, Stoughton’s drops, diet 
drinks, and mineral waters; was particularly to be recommended 
to sea-faring persons, ladies, and men of studious and sedentary 
lives; could never be taken too long, but, on the contrary, pro- 
duced advantages which sometimes did not begin to show them- 
selves for two or three months. 

“From my representing Tar Water as good for so many 
things,” says Berkeley, “some perhaps may conclude it is good for 
nothing. But charity obligeth me to say what I know, and what 
I think, however it may be taken. Men may censure and object 
as they please, but I appeal to time and experiment. Effects mis- 
imputcd, cases wrong told, circumstances overlooked, perhaps, 
too, prejudices and partialities against truth, may for a time 
prevail and keep her at the bottom of her well, from whence 
neverthelQ^sJhie emergeth sooner or later, and strikes the eyes of 
all who do not keep them shut.” I cannot resist the temptation 
of illustrating the bishop’s belief in the wonderful powers of his 
remedy, by a few sentences from different parts of his essay. 
“The hardness of stubbed vulgar constitutions renders them in- 
sensible of a thousand things that fret and gall those delicate 
people, who, as if their skin was peeled off, feel to the quick 
everything that touches them. The tender nerves and low spirits 
of such poor creatures would be much relieved by the use of Tar 
Water, which might prolong and cheer their lives.” “It [the Tar 
Water] may be made stronger for brute beasts, as horses, in 
whose disorders I have found it very useful.” “This same water 
will also give charitable relief to the ladies, who often want it 
more than the parish poor; being many of them never able to 
make a good meal, and sitting pale, puny, and forbidden, like 
ghosts, at their own table, victims of vapors and indigestion.” It 
does not appear among the virtues of Tar Water that “children 
cried for it,” as for some of our modem remedies, but the bishop 
says, “I, have known children take it for above six months together 
with great benefit, and without any inconvenience; and after long 
and repeated experience I do esteem it a most excellent diet drink, 
fitted to all seasons and ages.” After mentioning its usefulness in 
febrile complaints, he says; “I have had all this confirmed by my 
own experience in the late sickly season of the year one thousand 
seven hundred, and forty-one, having had twenty-five fevers in 
my own family cured by this medicinal water, drunk copiously.’^ 
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And to finish these extracts with a most important suggestion for 
the improvement of the British nation: “It is much to be lamented 
that our Insulars, who act and think so much for themselves, 
should yet, from grossness of air and diet, grow stupid or doat 
sooner than other people, who, by virtue of elastic air, water- 
drinking, and light food, preserve their faculties to extreme old 
age; an advantage which may perhaps be approached, if not 
equaled, even in these regions, by Tar Water, temperance, and 
early hours.” 

Berkeley died at the age of about seventy; he might have lived 
longer, but his fatal illness was so sudden that there was not time 
enough to stir up a quart of the panacea. He was an illustrious 
man, but he held two very odd opinions; that tar water was 
everything, and that the whole material universe was nothing. 

1842 


TREATMENT OF KING CHARLES 
By Howard W. Haggard 

Some idea of the nature and number of the drug substances used 
in the medicine of the past may be obtained from the records of 
the treatment given King Charles II at the time of his^death. These 
records are extant in the writings of a Dr. Scarburgh, one of the 
twelve or fourteen physicians called in to treat the king. At eight 
o'clock on Monday morning of February 2, 1685, King Charles 
was being shaved in his bedroom. With a sudden cry he fell 
backward and had a violent convulsion. He became unconscious, 
rallied once or twice, and after a few days died. Seventeenth- 
century autopsy records are far from complete, but one could 
hazard a guess that the king suffered with an embolism — that is, 
a floating blood clot which had plugged up an artery and deprived 
some portion of his brain of blood — or else his kidneys were 
diseased. As the first step in treatment the king was fa^ed to the 
extent of a pint from a vein in his right arm. Next hiS shoulder 
was cut into and the incised area “cupped” to suck oiit an addi- 
tional eight ounces of blood. After this homicidal onslaught the 
drugging began. An emetic and purgative were adrpinistered, 
and soon after a second purgative. This was followed by an enema 
containing antimony, sacred bitters, rock salt, mallow leaves, 
violets, beet root, camomile flowers, fennel seed, linseed, cinna- 
mon, cardamom seed, saphrpn, cochineal, and aloes. The enema 
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was repeated in two hours and a purgative given. The king’s head 
was shaved and a blister raised on his scalp. A sneezing powder of 
hellebore root was administered^ and also a powder of cowslip 
flowers “to strengthen his brain.” The cathartics were repeated at 
frequent intervals and interspersed with a soothing drink com- 
posed of barley water, licorice and sweet almond. Likewise white 
wine, absinthe and anise were given, as also were extracts of 
thistle leaves, mint, rue, and angelica. For external treatment a 
plaster of Burgundy pitch and pigeon dung was applied to the 
king’s feet. The bleeding and purging continued, and to the 
medicaments were added melon seeds, manna, slippery elm, black 
cherry water, an extract of flowers of lime, lily-of-the-valley, 
peony, lavender, and dissolved pearls. Later came gentian root, 
nutmeg, quinine, and cloves. The king’s condition did not im- 
prove, indeed it grew worse, and in the emergency forty drops 
of extract<of human skull were administered to allay convulsions. 
A rallying dose of Raleigh’s antidote was forced down the king’s 
throat; this antidote contained an enormous number of herbs and 
animal extracts. Finally bezoar stone was given. Then says Scar- 
burgh: “Alas! after an ill-fated night his serene majesty’s strength 
seemed exhausted to such a degree that the whole assembly of 
physicians lost all hope and became despondent: still so as not to 
appear to fail in doing their duty in any detail, they brought 
into play the most active cordial.” As a sort of grand summary to 
this pharmaceutical debauch a mixture of Raleigh’s antidote, 
pearl julep, and ammonia was forced down the throat of the 
dying king. 

1929 


Descriptions of Disease 

THOMAS SYDENHAM 

ON THE MEASLES 

The measles generally attack children. On the first day they have 
chills and shivers, and are hot and cold in turns. On the second 
they have the fever in full— disquietude, thirst, want of appetite, 
a white (but not a dry) tongue, a slight cough, heaviness of the 
head and eyes, and somnolence. The nose and eyes run con- 
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tinually; and this is the surest sign of measles. To this may be 
added sneezing, a swelling of the eyelids a little before the erup- 
tion, vomiting and diarrhoea with green stools. These appear 
more especially during teething time. The symptoms increase till 
the fourth day. Then— or sometimes on the fifthr— there appear 
on the face and forehead small red spots, very like the bites of 
fleas. These increase in number, and cluster together, so as to 
mark the face with large red blotches. They are formed by small 
papulae, so slightly elevated above the skin, that their prominence 
can hardly be detected by the eye, but can just be felt by passing 
the fingers lightly along the skin. 

The spots take hold of the face first; from which they spread 
to the chest and belly, and afterwards to the legs and ankles. On 
these parts may be seen broad, red maculae, on, but above, the 
level of the skin. In measles the eruption does not so thoroughly 
allay the other symptoms as in small-pox. There is, however, no 
vomiting after its appearance; nevertheless there is slight cough 
instead, which, with the fever and the difficulty of breathing, 
increases. There is also a running from the eyes, somnolence, and 
want of appetite. On the sixth day, or thereabouts, the forehead 
and face begin to grow rough, as the pustules die off, and as the 
skin breaks. Over the rest of the body the blotches are both very 
broad and very red. About the eighth day they disappear from 
the face, and scarcely show on the rest of the body. On the ninth, 
there ajre none anywhere. On the face, however, and on the 
extremities — ^sometimes over the trunk — they peel off in thin, 
mealy squamulae; at which time the fever, the difficulty of 
breathing, and the cough are aggravated. In adults and patients 
who have been under a hot regimen, they grow livid, and after- 
wards black. 

l6p2 

Translated in 18^8 
ON ST, VITUS DANCE 

This is a kind of convulsion, which attacks boys and girls from 
the tenth year to the time of puberty. It first showii itself by 
limping or unsteadiness in one of the legs, which the patient 
drags. The hand cannot be steady for a moment. It passes from 
one position to another by a convulsive movement, however 
.much the patient may strive to the contrary. Before he can raise 
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a cup to his lips, he makes as many gesticulations as a mountebank; 
since he does not move it in a straight line, but has his hand drawn 
aside by spasms, until by some good fortune he brings it at last 
to his mouth. He then gulps it off at once, so suddenly and so 
greedily as to look as if he were trying to amuse the lookers-on. 

16^2 

Translated in 1848 


ON SCARLET FEVER 

Scarlet Fever (Scarlatina) may appear at any season. Never- 
theless, it oftenest breaks out towards the end of summer, when 
it attacks whole families at once, and more especially the infant 
part of them. The patients feel rigors and shiverings, just as they 
do in other fevers. The symptoms, however, are moderate. After- 
wards, however, the whole skin becomes covered with small red 
maculae, thicker than those of measles, as well as broader, redder, 
and less uniform. These last for two or three days, and then 
disappear. The cuticle peels off; and branny scales, remain, lying 
upon the surface like meal. They appear and disappear two or 
three times. 

As the disease is, in my mind, neither more nor less than a 
moderate effervescence of the blood, arising from the heat of the 
preceding summer, or from some other exciting cause, I leave 
the blood as much as possible to its own despumation, and to the 
elimination of the peccant materials through the pores of the 
skin. With this view, I am chary both of bloodletting and of 
clysters. By such remedies, I hold that a revulsion is created, that 
the particles inimical to the blood become more intimately mixed 
therewith, and, finally, that the proper movement of Nature is 
checked. On the other hand, I am cautious in the use of cordials. 
By them, the blood may be over-agitated, and so unfitted for the 
regular and equable separation in which it is engrossed. Besides 
which, they may act as fuel to fever. 

I hold it, then, sufficient for the patient to abstain wholly from 
animal food and from fermented liquors, to keep always indoors, 
and not to keep always in his bed. When the desquamation is 
complete, and when the symptoms are departing, I consider it 
proper to purge the patient with some mild laxative, accommo- 
dated to his age and strength. By treatment thus simple and 
natural, this ailment — we can hardly call it more — ^is dispelled 
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without either trouble or danger: whereas, if, on the other hand, 
we overtreat the patient by confining him to his bed, or by throw- 
ing in cordials, and other superfluous and over-learned medicines, 
the disease is aggravated, and the sick man dies of his doctor. 

This, however, must be borne in mind. If there occur at the 
beginning of the eruption either epileptic fits, or coma — as they 
often do occur with children or young patients — a large blister 
must be placed at the back of the neck, and a paregoric draught 
of syrup of poppies must be administered at once. This last must 
be repeated every night until he recover. The ordinary drink 
must be warm milk with three parts water, and animal food must 
be abstained from. 

16^6 

Science and Surgery — 

John Hunter 

LOGAN CLENDENING 

Mr. John Hunter, the surgeon, had been arguing. He stood now 
with his Jegs apart, his back to the fire, lifting up his coat-tails to 
the heat. To one who knew Mr. Hunter there was a glint in his 
eye which indicated he was losing his rather unstable temper. 

The florid, plump, bewildered man of thirty-five who sat 
before him was staring stubbornly ahead. He had been driven 
to resist Mr. Hunter’s arguments by silence. 

The experience indeed had been a most unsettling one. When 
his father had fallen ill a few weeks before, he had been assured 
that Mr. Hunter was the most skilful practitioner then in London 
— it was the early spring of 1788. So, being a man of rfieans, he 
employed Mr. Hunter in consultation. And Mr. Hutiter had 
failed him, for his father had died, and all that was rhortal of 
him lay upstairs on the wide bed, covered by a sheet. 

In the first shock of bereavement Mr. Hunter had been very 
gentle. He had assisted him downstairs and poured him a glass of 
tawny port to give him a little control and strength. His loss was 
great and almost insupportable. It was almost impossible for him 
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to realize that his father’s strong and imperious personality was 
no more, that his wise old voice was for ever stilled and could 
counsel him no longer, that all the responsibility of the business 
and the family was now on his own unworthy shoulders. He 
explained as much, brokenly, to Mr. Hunter and to young Mr. 
Abemethy, Mr. Hunter’s assistant, who was with him. He was, 
indeed, if ever a man could be expected to be so, an object 
for pity. 

But, suddenly, Mr. Hunter had made a very strange request. It 
puzzled him. Mr. Hunter had asked permission to open his father’s 
body in order to examine into the cause of death. The effect was 
unpleasant. Here Mr. Hunter had been touted to him as the clev- 
erest of practitioners, and with what disastrous results! And now 
it appeared that Mr. Hunter did not even know what the disease 
was from which his father had died, and proposed to use the 
body to s§tift(y his ghoulish curiosity. 

The thing revolted him. And he refused. Mr. Hunter had 
argued. He had at first attempted to reply, but Mr. Hunter 
seemed always to get round him. So now he sat in stolid silence, 
and Mr. Hunter warmed his legs before the fire, the dangerous 
gleam playing in his blue Scotch eyes. 

“Then, sir,” says Mr. Hunter, evenly, at the last, “you will not 
permit the examination to be made?” 

“It is impossible,” responded the helplessly bewildered mer- 
chant. 

“Then, sir,” said Mr. Hunter, breaking into a sea of anger, “I 
heartily hope that yourself and all your family, nay, all your 
friends, may die of the same disease, and that no one may be able 
to afford any assistance.” 

And having pronounced this dreadful doom upon the poor 
gentleman, “so saying he departed,” concludes young Mr. Aber- 
ncthy, the veritable chronicler of the anecdote. 

It was one of the few instances, we are told, when Mr. Hunter 
was ever brutal towards his patients or their friends. And most 
people, I suppose, will feel their sympathy going out towards the 
unhappily bereaved son rather than to Mr. John Hunter. 

But it must be remembered that Mr. Hunter was fighting for 
the great central sanctity of his life — and in these circumstances a 
man of his temperament does not suffer fools gladly. That central 
sanctity was, of course, the right to a free and independent in- 
vestigation of nature all her aspects. Mr. Hunter, who bore 
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the same relation to medical London in his day as Samuel John- 
son did in that same period to literary London, went through his 
earthly pilgrimage with the fierce light of that preeminence 
burning in his countenance. He exercised the privilege of investi- 
gating nature where he found her. You might have discovered 
him lying on his belly near a fish-pond to determine if fish could 
hear, or in that two-acre garden of his house at Earl’s Court on 
the outskirts of London, up to his armpits in the dissection of a 
whale brought him from Greenland, while zebras and panthers 
wandered all around him.^ 

“Cannot you get me a large porpoise for love or money?” he 
Avrites Edward Jenner, the discoverer of smallpox vaccination, 
jenner, by head and shoulders the greatest medical man of his 
time, was always faintly patronized by Hunter. Hunter sent him 
into Gloucester to set up in practice. When Jenner consulted 
him about the value of vaccination. Hunter wrote him the words 
which have become the motto of experimental science: “Don’t 
think, try; be patient, be accurate.” Hunter and Jenner engaged 
in a lifelong correspondence — ^which racily reflects Hunter’s 
restless activities. 

“What do you think of examining eels? Their sexes have not 
yet been found out.” ’ 

“Have you any eaves where bats go at night? If you have I will 
put you upon a set of experiments concerning the heat of them 
at different seasons.” 

Such was the nature of the suggestions John Hunter showered 
on his bucolic prot6g6. 

Had you lived in London in 1783 you might have seen John 
Hunter looking lasciviously at O’Brien, the Irish Giant, who was 
on exhibition at a raree-show. Mr. Hunter had gone to see the 
giant as a medical curiosity and had been interested. He won- 
dered what a giant’s skeleton looked like. They had dropped 
into conversation, and Mr. Hunter had remarked that giants did 
not usually live long and that he would esteem it ao especial 
favour if O’Brien would consent to allow his body to bo dissected 
after death. This suggestion terminated their convers^tdon and 
acquaintance abruptly, for the giant had a supersddoos horror 

^ '*In the wden of Mr. Hunter, surgeon, at Earrs Court, are seen buffalo, 
rams, and sheep from Turkey, and a shawl goat from the East Indies, all 
feeding together in the greatest harmony: besides a prodigious variew of 
other beasts and birds supposed to be naturally hostile to each other.’’ 
{London Morning Posty August jo, 1793.) 
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of being dissected and was not particularly pleased at the thought 
of early death. 

Mr. Hunter’s particular interest was re-excited when the state 
of health of the towering prodigy began to decline. The con- 
temporary records state that O’Brien died from alcoholism and 
tuberculosis, but our present knowledge of his form of giantism 
makes it probable that he had a tumour of the pituitary gland. 
Whatever the cause, the symptoms of disruption of his frame 
were evident even to O’Brien himself. The poor frightened giant 
found Mr. Hunter’s eyes glinting at him from every alleyway. 
He moved from lodging to lodging to escape him. In every new 
place he thought for a time he was safe; but inevitably some day 
he would leave his house and spy that sinister figure peering from 
a neighbouring doorway. Mr. Hunter set his servant Howison to 
shadow the quarry. And as the giant was eight feet, four inches 
tall, the taskavas not difiicult. The gangling monster whinnied 
with terror whenever little five foot two inch Mr. Hunter hove 
in view. Whimpering on his death-bed, he left orders that his 
body should be watched day and night until a leaden coffin had 
been prepared, and that it was then to be taken in a vessel into 
the middle of the Irish Channel and sunk. Having thus prepared 
himself, he died, but he reckoned without John Hunter. The 
faithful Howison learned the details of the affair and plied one 
of the watchers with strong drink and found he could be bribed 
to allow the body to be kidnapped. Fifty pounds was at first 
demanded, but, finding Mr. Hunter’s appetite so keen, the price 
soared until it came to five hundred pounds. The money had to 
be borrowed, but it was obtained and the body hustled into a 
hackney-coach “at dead of night.” 

The hackney-coach dashed through several streets. Then its 
pace became slower and it drew up beside a carriage waiting at a 
curb. The spot was prearranged. It was Mr. Hunter’s own car- 
riage. Those glistening eyes at the carriage window were his. 
He ha(} his quarry at last. The body of the giant was bundled into 
Mr. Hunter’s carriage, and, there, clinging to his eight and a half 
feet of treasure, Mr. Hunter drove out of the London streets to 
Elarl’s Court and boiled his trove in a vat. The bones of the Irish 
giant do not lie at the bottom of the Irish Channel. They stand 
articulated in the museum of the Royal College of Surgeons, 
London. 

Yes, John Hunter was a dangerous man when stalking quarry. 
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A certain Dr. Clarke had a specimen which Hunter coveted. 
“Come, doctor,” he said, “I positively must have that prepa- 
ration.” 

“No, John Hunter,” was the reply, “you positively shall not.” 

“You will not give it to me, then?” 

“No.” 

“Will you sell it?” 

“No.” 

“Well, then, take care I don’t meet you with it in some dark 
lane at night, for if I do. I’ll murder you to get it.” 

He did not even spare his own person in this agony of curiosity 
about nature’s secrets. He inoculated himself with syphilis and 
refused treatment that he might observe the course of the disease 
in his own person. He wrote a treatise on the subject. Today the 
chancre, the first site of the entrance of the syphilitic virus into 
the body and the first manifestation of its activity, is known as 
the “Hunterian chancre.” 

“Pray, George,” said he to his friend Nicol, the bookseller, 
“have you got five guineas in your pocket? Because if you have 
and will lend it to me, you shall go halves.” 

“Halves in what?” 

“Why, halves in a magnificent tiger which is now dying in 
Castle Street.” 

“The hedgehogs oame,” he wrote Jenner in 1778, “with one 
dead, which was a female, which I made a preparation of. ... I 
was told the other day that you was married and to a young lady 
with a considerable fortune. I hope it is true, for I do not know 
anybody more deserving of one. What is become of your paper 
on lead in cider?” The new wife, the hedgehogs, and the lead in 
the cider all mixed together on an even footing. And then wist- 
fully, as if he wondered whether Jenner would pursue his science 
now that he had a rich wife: “How do the fossils go on?” And 
again, even more wistfully: “We had a sale of bad pictures lately. 
Pictures seem to be rising again. I am told there is the ^skin of a 
toad in Berkeley Castle that is of prodigious size. Let tne know 
the truth of it, its dimensions, what bones are still in itj and if it 
can be stolen by some invisible being. I buried two last 

August was a twelvemonth; I opened the grave last October, and 
they were well and lively. . . . Have you any queer fish? Amy 
sends, with little John, their compliments.” 

And what was the resut of all this endless gathering of speci- 
mens? 
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Well, there they are today all in the Hunterian Museum in 
London* Here is Victor Robinson’s eloquent description of it: 

“What specimens — thousands upon thousands — dry, in spirits, 
stuffed, — everything: varieties of the cuticle of different animals, 
showing how it increases in vascularity in proportion as its sensi- 
bility increases; the organs of taste, smell, hearing and sight, 
exhibited in ascending series. The individual peculiarities of plants 
and animals, monsters, mummies, the sloills of the five great 
divisions of the human race, the development of the brain and 
spinal marrow from the knotted cord of the Crustacea upwards 
through fishes, reptiles and birds, to the brain and spinal cord of 
the mammalia; teeth, from the beaks of birds to the tusks of 
boars; specimens showing the effects of various diseases on brains, 
hearts, lungs, stomachs, intestines, spleens, kidneys — the apotheosis 
of pathology.” 

Broad as^were his interests in science, they all focused on the 
processes^'of disease. If he studied the normal, it was to have a 
standard for the abnormal. And in his study of disease he found 
the most valuable method was by means of the post-mortem — the 
examination of the body after death. Hence his anger before that 
poor stolid British merchant when we first met him. 

“He alone made us gentlemen,” said one of his colleagues in 
surgery. And if he thus raised the social status of surgeons, he did 
it all the more for pathologists. He put the thing on high ground: 
a man who opened a dead body was no longer a ghoul, he was a 
scientist — a student of the order of nature, and, as such, on a 
plane with every other kind of a student. 

There is exactly as much culture to be derived from the study 
of cirrhotic livers as from the study of the elegies of Tibullus. 

The deep influence of Hunter in this respect may be seen in 
the attitude of his immediate successors. His nephew, Mathew 
Baillie, published, in 1794, an atlas and text-book on Morbid 
Anatomy. This was the first systematic account of the diseased 
appearance of the internal organs of the body to appear in print. 

One* of the plates represents a lung and is an illustration of the 
disease called “emphysema.” The lung was that of Dr. Samuel 
Johnson: its state accounts for the “heavy form, rolling,” and the 
^‘puffing” of Macaulay’s description. So the Great Cham is dead, 
and here is dry little Dr. Baillie cutting him up as if he were any 
other piece of flesh. 

•Why not? 

See the will of Sir Astley Paston Cooper, surgeon to Guy’s 



i 62 


GREAT ADVENTURES IN MEDICINE 


Hospital, London. We meet him in another part of this narrative. 
He lived in the great Hunterian tradition. Do you suppose that 
surgeons and physicians who ask to examine a body after death 
are squeamish about their own personal autopsies? Hear what Sir 
Astley commanded when he thought he was about to die. “Shortly 
before his death, Sir Astley Cooper expressed a wish that the 
appearances which should be presented on the inspection of his 
body might be recorded in the Guy’s Hospital Reports. He had 
particularly alluded to four points, the investigation of which he 
thought desirable — a cured oblique inguinal hernia; some sus- 
pected indications of phthisis in his youth; and an inability to 
sleep whilst lying on his left side.” 

These points were accordingly investigated on February 13, 
1841, at nine o’clock in the evening, thirty-two hours after Sir 
Astley’s death, in the presence, among others, of Doctor Rich- 
ard Bright. 

For myself, I know exactly how Sir Astley felt. It must have 
been a bitter disappointment to him to realize that he could not 
be present at the post-mortem himself and with his own eyes see 
the explanation of those disarrangements of his body with which 
he was so familiar. But he had no intention of depriving his friends 
of that pleasure. I know of no post-mortem I should rather attend 
than my own.^ 


Experiments NLade to Ascertain 
the Progress and Effects 
oj the Venereal Poison 

JOHN HUNTER 

To ASCERTAIN Several facts relative to the venereal disease, the 
following experiments were made. They were begun in May 1767, 
Two punctures were made on the penis with a lancet dipped in 
' Or hardly any. 
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venereal matter from a gonorrhea; one puncture was on the 
glans, the other on the prepuce. 

This was on a Friday; on the Sunday following there was a 
teasing itching in those parts, which lasted till the Tuesday fol- 
lowing. In the mean time, these parts being often examined, there 
seemed to be a greater redness and moisture than usual, which 
was imputed to the parts being rubbed. Upon the Tuesday morn- 
ing the parts of the prepuce where the puncture had been made 
were redder, thickened, and had formed a speck; by the Tuesday 
following the speck had increased, and discharged some matter, 
and there seemed to be a little pouting of the lips of the urethra, 
also a sensation in it in making water, so that a discharge was 
expected from it. The speck was now touched with lunar caustic, 
and afterwards dressed with calomel ointment. On Saturday 
morning the slough came off, and it was again touched, and 
another steu^i came off on the Monday following. The preceding 
night the glans had itched a good deal, and on Tuesday a white 
speck was observed where the puncture had been made; this 
speck, when examined was found to be a pimple full of yellowish 
matter. This was now touched with the caustic, and dressed as 
the former. On the Wednesday the sore on the prepuce was 
yellow, and therefore was again touched with caustic. On the 
Friday both sloughs came off, and the sore on the prepuce looked 
red, and its basis was not so hard; but on the Saturday it did not 
look quite so well, and was touched again, and when that went 
off it was allowed to heal, as also the other, which left a dent in 
the glans. This dent on the glans was filled up in some months, 
but for a considerable time it had a bluish cast. 

Four months afterwards the chancre on the prepuce broke out 
again, and very stimulating applications were tried; but these 
seemed not to agree with it, and nothing being applied, it healed 
up. This it did several times afterwards, but always healed up 
without any application to it. That on the glans never did break 
out, and herein also it differed from the other. 

While the sores remained on the prepuce and glans a swelling 
took place in one of the glands of the rigni groin. I had for some 
time conceived an idea that the most effectual way to put back 
a bubo was to rub in mercury on that leg and thigh; that thus a 
current of mercury would pass through the inflamed gland. 
There was a good opportunity of making the experiment. I had 
often succeeded in this way, but now wanted to put it more 
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critically to the test. The sores upon the penis were healed before 
the reduction of the bubo was attempted. A few days after begin- 
ning the mercury in this method the gland subsided considerably. 
It was then left off, for the intention was not to cure it com- 
pletely at present. The gland some time after began to swell 
again, and as much mercury was rubbed in as appeared to be 
sufficient for the entire reduction of the gland; but it was meant 
to do no more than to cure the gland locally, without giving 
enough to prevent the constitution from being contaminated. 

About two months after the last attack of the bubo, a little 
sharp pricking pain was felt in one of the tonsils in swallowing 
anything, and on inspection a small ulcer was found, which was 
allowed to go on till the nature of it was ascertained, and then 
recourse was had to mercury. The mercury was thrown in by 
the same leg and thigh as before, to secure the gland more effec- 
tually, although that was not now probably necessary. 

As soon as the ulcer was skinned over the mercury was left off, 
it not being intended to destroy the poison, but to observe what 
parts it would next affect. About three months after, copper- 
coloured blotches broke out on the skin, and the former ulcer 
returned in the tonsil. Mercury was now applied the second time 
for those effects of the poison upon the constitution,'*but still only 
with a view to palliate. 

It was left off a second time, and the attention was given to 
mark where it would break out next; but it returned again in the 
same parts. It not appearing that any further knowledge was to 
be procured by only palliating the disease a fourth time in the 
tonsil, and a third time in the skin, mercury was now taken in a 
sufficient quantity, and for a proper time, to complete the cure. 

The time the experiments took up, from the first insertion to 
the complete cure, was about three years. 

The above case is only uncommon in the mode of contracting 
the disease, and the particular views with which some parts of 
the treatment were directed; but as it was meant to prove many 
things which though not uncommon, as yet not attended to, 
attention was paid to all the circumstances. It proves mi|ny things, 
and opens a field for further conjectures. 

It proves, first, that matter from a gonorrhoea will produce 
chancres. 

It makes it probable that the glans does not admit the venereal 
irritation so quickly as the prepuce. The chancre on the prepuce 
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infoamed and suppurated in somewhat more than three days, and 
that on the glans in about ten. This is probably the reason why the 
glans did not throw off its sloughs so soon. 

It renders it highly probable that to apply mercury to the legs 
and thighs is the best method of resolving a bubo; and therefore 
also the best method of applying mercury to assist in the cure, 
even when the bubo suppurates. 

It also shows that buboes may be resolved in this way, and 
yet the constitution not be safe; and therefore that more mercury 
should be thrown in, especially in cases of easy resolution, than 
what simply resolves the bubo. 

It shows that parts may be contaminated, and may have the 
poison kept dormant in them while under a course of mercury 
for other symptoms, but break out afterwards. 

It also shows that the poison having originally only contami- 
nated certain ^ parts, when not completely cured, can break out 
again only in those parts. 

1^86 


Inoculation Against Smallpox 

LADY MARY WORTLEY MONTAGU 

I AM going to tell you a thing that I am sure will make you wish 
yourself here. The smallpox, so fatal and so general among us, is 
here rendered entirely harmless by the invention of ingrafting, 
which is the term they give it. There is a set of old women who 
make it their business to perform the operation every autumn, in 
the month of September, when the great heat is abated. People 
send to one another to know if any of their family has a mind to 
have the smallpox; they make parties for this purpose, and when 
they are met (commonly fifteen or sixteen together), the old 
woman ’comes with a nutshell full of the matter of the best sort 
of small pox and asks what veins you please to have opened. She 
immediately rips open that you offer to her with a large needle 
(which gives you no more pain than a common scratch), and puts 
into the vein as much venom as can lie upon the head of her 
needle, and after binds up the little wound with a hollow bit of 
shell; and in this manner opens four or five veins. The Grecians 
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have commonly the superstition of opening one in the middle of 
the forehead, in each arm, and on the breast to mark the sign of 
the cross; but this has a very ill effect, all these wounds leaving 
little scars, and is not done by those that are not superstitious, 
who choose to have them in the legs, or that part of the arm that 
is concealed. The children or young patients play together all 
the rest of the day and are in perfect health to the eighth. Then 
the fever begins to seize them, and they keep their beds two days, 
very seldom three. Every year thousands undergo this operation; 
and the French ambassador says pleasantly that they take the 
smallpox here by way of diversion, as they take the waters in 
other countries. There is no example of anyone that has died in 
it; and you may believe I am very well satisfied of the safety of 
this experiment, since I intend to try it on my dear little son. 

Edition of /775> 


An Inquiry Into the Causes 
and Effects of the V ariolae 
. V accinaej Known by the 
Name of the Cow-Pox 

EDWARD JENNER 

The deviation of man from the state in which he was originally 
placed by nature seems to have proved to him a prolific source 
of diseases. From the love of splendour, from the indulgence of 
luxury, and from his fondness for amusement he has familiarized 
himself with a great number of animals, which may not originally 
have been intended for his associates. 

The wolf, disarmed of ferocity, is now pillowed in the lady’s 
lap. The cat, the little tiger of our island, whose natural home is 
the forest, is equally domesticated and caressed. The cow, the 
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hog, the sheep, and the horse, are all, for a variety of purposes, 
brought under his care and dominion. 

There is a disease to which the horse, from his state of domes- 
tication, is frequently subject. The farriers call it the grease. It is 
an inflammation and swelling in the heel, from which issues 
matter possessing properties of very peculiar kind, which seems 
capable of generating a disease in the human body (after it has 
undergone the modification which I shall presently speak of), 
which bears so strong a resemblance to the smallpox that I think 
it highly probable it may be the source of the disease. 

In this dairy country a great number of cows are kept, and the 
oflice of milking is performed indiscriminately by men and maid 
servants. One of the former having been appointed to apply 
dressings to the heels of a horse affected with the grease, and not 
paying due attention to cleanliness, incautiously bears his part in 
milking the "‘cows, with some particles of the infectious matter 
adhering to his fingers. When this is the case, it commonly hap- 
pens that a disease is communicated to the cows, and from the 
cows to dairy maids, which spreads through the farm until the 
most of the cattle and domestics feel its unpleasant consequences. 
This disease has obtained the name of the cow-pox. It appears on 
the nipples of the cows in the form of irregular pustules. At their 
first appearance they are commonly of a palish blue, or rather 
of a colour somewhat approaching to livid, and are surrounded 
by an erysipelatous inflammation. These pustules, unless a timely 
remedy be applied, frequently degenerate into phagedenic ulcers, 
which prove extremely troublesome. The animals become indis- 
posed, and the secretion of milk is much lessened. Inflamed spots 
now begin to appear on different parts of the hands of the do- 
mestics employed in milking, and sometimes on the wrists, which 
quickly run on to suppuration, first assuming the appearance of 
the small vesications produced by a burn. Most commonly they 
appear about the joints of the fingers and at their extremities; but 
whatever parts are affected, if the situation will admit, these 
superficial suppurations put on a circular form, with their edges 
more elevated than their centre, and of a colour distantly ap- 
proaching to blue. Absorption takes place, and tumours appear 
in each axilla. The system becomes affected — the pulse is quick- 
ened; and shiverings, succeeded by heat, with general lassitude 
and pains about the loins and limbs, with vomiting, come on. The 
head is painful, and the patient is now and then even affected with 
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deUrium. These symptoms, varying in their degrees of violence, 
generally continue from one day to three or four, leaving ulcer- 
ated sores about the hands, which, from the ^nsibility of the 
parts, are very troublesome, and commonly heal slowly, fre- 
quently becoming phagedenic, like those from whence they 
sprung. The lips, nostrils, eyelids, and other parts of the body are 
sometimes affected with sores; but these evidently arise from 
their being heedlessly rubbed or scratched with the patient^s in- 
fected fingers. No eruptions on the skin have followed the decline 
of the feverish symptoms in any instance that has come to my 
inspection, one only excepted, and in this case a very few ap- 
peared on the arms: they were very minute, of a vivid red colour, 
and soon died away without advancing to maturation; so that I 
cannot determine whether they had any connection with the 
preceding symptoms. 

Thus the disease makes its progress from the horse to the nipple 
of the cow, and from the cow to the human subject. 

Morbid matter of various kinds, when absorbed into the system, 
may produce effects in some degree similar; but what renders 
the cow-pox virus so extremely singular is that the person who 
has been thus affected is forever after secure from the infection 
of the smallpox; neither exposure to the variolouSi- effluvia, nor 
the insertion of the matter into the skin, producing this distemper. 

In support of so* extraordinary a fact, I shall lay before my 
reader ^ great number of instances. 

Case /. Joseph Merret, now as under gardener to the Earl of 
Berkeley, lived as a servant with a farmer near this place in the 
year 1770, and occasionally assisted in milking his master’s cows. 
Several horses belonging to the farm began to have sore heels, 
which Merret frequently attended. The cows soon became 
affected with the cow-pox, and soon after several sores appeared 
on his hands. Swellings and stiffness in each axilla followed, and 
he was so much indisposed for several days as to be incapable of 
pursuing his ordinary employment. Previously to the fippearance 
of the distemper among the cows there was no fresh c0w brought 
into the farm, nor any servant employed who was a^cted with 
the cow-pox. 

In April, 1795, a general inoculation taking place h6re, Merret 
was inoculated with his family; so that a period of twenty-five 
years had elapsed from his having the cow-pox to this time. 
However, though the variolous matter was repeatedly inserted 
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into his arm^ I found it impracticable to infect him with it; an 
efflorescence only, taking on an erysipelatous look about the 
centre, appearing on the skin near the punctured parts. During 
the whole time that his family had the smallpox, one of whom 
had it very full, he remained in the house with them, but received 
no injury from exposure to the contagion. 

It is necessary to observe that the utmost care was taken to 
ascertain, with the most scrupulous precision, that no one whose 
case is here adduced had gone through the smallpox previous to 
these attempts to produce that disease. 

Had these experiments been conducted in a large city, or in a 
populous neighborhood, some doubts might have been enter- 
tained; but here, where population is thin, and where such an 
event as a person’s having had the smallpox is always faithfully 
recorded, no risk of inaccuracy in this particular can arise. 

Case IL Sapih Portlock, of this place, was infected with the 
cow-pox when a servant at a farmer’s in the neighborhood, 
twenty-seven years ago. 

In the year 1792, conceiving herself, from this circumstance, 
secure from the infection of the smallpox, she nursed one of her 
own children who had accidentally caught the disease, but no 
indisposition ensued. During the time she remained in the infected 
room, variolous matter was inserted into both her arms, but 
without any further effect than in the preceding case. 

Case XV IL The more accurately to observe the progress of the 
infection I selected a healthy boy, about eight years old, for the 
purpose of inoculating for the cow-pox. The matter was taken 
from a sore on the hand of a dairymaid, who was infected by 
her master’s cows, and it was inserted on the 14th day of May, 
1796, into the arm of the boy by means of two superficial in- 
cisions, barely penetrating the cutis, each about an inch long. 

On the seventh day he complained of uneasiness in the axilla 
and on the ninth he became a little chilly, lost his appetite, and 
had a slight headache. During the whole of this day he was per- 
ceptibly indisposed, and spent the night with some degree of 
restlessness, but on the day following he was perfectly well. 

The appearance of the incisions in their progress to a state of 
maturation were much the same as when produced in a similar 
manner by variolous matter. The difference which I perceived 
was in the state of the limpid fluid arising from the action of the 
virus, which assumed rather a darker hue, and in that of the 
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efflorescence spreading round the incisions, which had more of 
an erysipelatous look than we commonly perceive when variolous 
matter has been made use of in the same manner; but the whole 
died away (leaving on the inoculated parts scabs and subsequent 
eschars) without giving me or my patient the least trouble. 

In order to ascertain whether the boy, after feeling so slight an 
affection of the system from the cow-pox virus, was secure from 
the contagion of the smallpox, he was inoculated the 1st of July 
following with variolous matter, immediately taken from a pus- 
tule. Several slight punctures and incisions were made on both 
his arms, and the matter was carefully inserted, but no disease 
followed. The same appearances were observable on the arms as 
we commonly see when a patient has had variolous matter applied, 
after having either the cow-pox or smallpox. Several months after- 
wards he was again inoculated with variolous matter, but no 
sensible effect was produced on the constitution. 

After the many fruitless attempts to give the smallpox to those 
who had had the cow-pox, it did not appear necessary, nor was it 
convenient to me, to inoculate the whole of those who had been 
the subjects of these late trials; yet I thought it right to see the 
effects of variolous matter on some of them, particularly William 
Summers, the first of these patients who had been infected with 
matter taken from, the cow. He was, therefore, inoculated from 
a fresh pustule; but, as in the preceding cases, the system did not 
feel the effects of it in the smallest degree. I had an opportunity 
also of having this boy and William Pead inoculated by my 
nephew, Mr. Henry Jenner, whose report to me is as follows: 
“I have inoculated Pead and Barge, two of the boys whom you 
lately infected with the cow-pox. On the second day the incisions 
were inflamed and there was a pale inflammatory stain around 
them. On the third day these appearances were still increasing 
and their arms itched considerably. On the fourth day the in- 
flammation was evidently subsiding, and on the sixth day it was 
scarcely perceptible. No symptoms of indisposition followed. 

‘‘To convince myself that the variolous matter made use of was 
in a perfect state I at the same time inoculated a patient with some 
of it who never had gone through the cow-pox, and it produced 
the smallpox in the usual regular manner.” 

These experiments afforded me much satisfaction; they proved 
that the matter, in passing from on^ human subject to another, 
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through five gradations, lost none of its original properties, J. 
Barge being the fifth who received the infection successively 
from William Summers, the boy to whom it was communicated 
from the cow. . . . 

Although I presume it may not be necessary to produce fur- 
ther testimony in support of my assertion “that the cow-pox 
protects the human constitution from the infection of the small- 
pox,” yet it affords me considerable satisfaction to say that Lord 
Somerville, the President of the Board of Agriculture, to whom 
this paper was shown by Sir Joseph Banks, has found upon inquiry 
that the statements were confirmed by the concurring testimony 
of Mr. Dolland, a surgeon, who resides in a dairy country remote 
from this, in which these observations were made. . . . 

ilpS 


The History of the Kine-poXj 
Commonly Called 
the Cow-pox 

WITH AN ACCOUNT OF A SERIES OF INOCULATIONS 
PERFORMED FOR THE KINE-POX IN 
MASSACHUSETTS 

BENJAMIN WATERHOUSE 


In the beginning of the year 1799 I received from my friend Dr. 
Lettsom of London, a copy of Dr. Edward Jenner’s “Inquiry into 
the causes and effects of the variolae vaccinate, or Cow-pox”; 
a disease totally unknown in this quarter of the world. On pe- 
rusing this work I was struck with the unspeakable advantages 
that might accrue to this, and indeed to the human race at large, 
from the discovery of a mild distemper that would ever after 
secure the constitution from that terrible scourge, the smallpox. 

As the ordinary mode of communicating even medical dis- 
coveries in this country is by newspapers, I drew up the following 
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account of the Cow-pox, which was printed in the Columbian 
Centinal March 12, 1799. 

SOMETHING CURIOUS IN THE MEDICAL LINE 

Everybody has heard of these distempers accompanied by 
pocks and pustules, called the small-pox, and chickenpox and the 
swinepox, but few have ever heard of the cow-pox, or if you like 
the term better, the cow small-pox; or to express it in technical 
language, the variolae vaccinae. There is however such a disease 
which has been noticed here and there in several parts of England, 
more particularly in Gloucestershire, for sixty or seventy years 
past, but has never been an object of medical inquiry until lately. 

This variolae vaccinae is very readily communicated to those 
who milk cows infected with it. This malady appears on the teats 
of the cows . . . Those who milk the cows thus affected, seldom 
or ever fail catching the distemper, if there be cracks^ 'wounds or 
abrasions of the hands . . . But what makes this newly discovered 
disease so very curious, and so extremely important is that every 
person thus affected is ever after secured from the ordinary 
SMALLPOX, let him be ever so much exposed to the efjiuvian of ity 
or let ever so much ripe matter be inserted into the skin by 
inoculation. 

Dr. Edward Jenner is the physician in England who has col- 
lected and arranged a series of facts and experiments respecting 
the disease there called the Cow-pox. 

Under the serious impression of effecting a public benefit, and 
conceiving it moreover a duty in my official situation in this 
University, I sent to England for some of the vaccine, or cow-pox 
matter for trial. After several fruitless attempts, I obtained some 
by a short passage from Bristol, and with it I inoculated all the 
younger part of my family. 

The first of my children that I inoculated was a boy of five 
yeaiik old, named Daniel Oliver Waterhouse. I made r slight in- 
cision in the usual place for inoculation in the arm, inserted a 
small portion of the infected thread, and covered it with a sticking 
plaster. It exhibited no other appearances than what i^^ould have 
arisen from any other extraneous substance, until th^ sixth day 
when an increased redness called forth my attention. On the 
eighth day he complained of pain under the inoculated arm and 
on the ninth the inoculated part exhibited evident signs of viru- 
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Icncy. By the tenth anyone much experienced in the inoculated 
small-pox would have pronounced the arm infected. The pain 
and swelling under his arm went on gradually encreasing and by 
the eleventh day from inoculation his febrile symptoms were 
pretty strongly marked. The sore in the arm proceeded exactly 
as Drs. Jenner and Woodville described, and appeared to the eye 
very like the second plate in Dr. Jenner’s elegant publication. 

The inoculated part in this boy was surrounded by an efflores- 
cence which extended from his shoulder to his elbow, which 
made it necessary to apply some remedies to lessen it; but the 
“symptoms,” as they are called, scarcely drew him from his play 
more than an hour or two; and he went through the disease in so 
light a manner as hardly even to express any marks of peevishness. 
A piece of true skin was fairly taken out of the arm by the virus, 
the part appearing as if eaten out by a caustick, a never failing 
sign of thorough section of the system by the inoculated small- 
pox. 

Satisfied with the appearances and symptoms in this boy I 
inoculated another of three years of age with matter taken from 
his brother’s arm, for he had no pustules on his body. He likewise 
went through the disease in a perfect and very satisfactory man- 
ner. The child pursued his amusements with as little interruption 
as his brother. Then 1 inoculated a servant boy of about 1 2 years 
of age, with some of the infected thread from England. His arm 
was pretty sore and his symptoms pretty severe. He treated him- 
self rather harshly by exercising unnecessarily in the garden when 
the weather was extremely hot (Fahrt. Therm. 96 in the shade!) 
and then washing his head and upper parts of his body under the 
pump, and setting, in short, all rules at defiance in my absence. 
Nevertheless this boy went through the disorder without any 
other accident than a sore throat and a stiffness of the muscles of 
the neck. All which soon vanished by the help of a few remedies. 

Being obliged to go from home a few days, I requested my 
colleague Dr. Warren to visit these children. Dr. Danforth as^well 
as some other physicians, came to Boston out of curiosity, and 
so did several practitioners from the country. I mention this 
because it gave rise to a groundless report, that one of the children 
had so bad an arm that I thought it prudent to take the advice 
of some of my brethren upon it. 

From a full matured pustule in my little boy three years old I 
inoculated his infant sister, already weaned, of one year. At the 
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same time and from the same pustule, I inoculated its nursery maid. 
They both went through the disease with equal regularity. . . . 

Having thus traced the most important facts respecting the 
causes and effects of the kine-pox up to their source in England, 
and having confirmed most of them by actual experiment in 
America, one experiment only remained behind to complete the 
business. To effect this I wrote the following letter to Dr. Aspin- 
wall, physician to the smallpox hospital in the neighborhood of 
Boston. 

Cambridge, August i, 1800 

Dear Doctor: 

You have doubtless heard of the newly discovered disorder, 
known in England by the name of cow-pox, which so nearly 
resembles the smallpox, that it is now agreed in Great Britain, 
that the former will pass for the latter. 

I have procured some of the vaccine matter, and therewith 
inoculated seven of my family. The inoculation has proceeded in 
six of them exactly as described by Woodville and Jenner; but 
my desire is to confirm the doctrine by having some of them 
inoculated by you. 

I can obtain variolous matter and inoculate them privately, but 
I wish to do it in the most open and public way possible. As I 
have imported a new distemper, I conceive that the" public have 
a right to know exactly every step I take in it. I write this, then 
to enquire whether you will on philanthropic principles try the 
experiment of inoculating some of my children who have already 
undergone the cow-pox. If you accede to my proposal, I shall 
consider it as an experiment in which we have co-operated for 
the good of our fellow-citizens, and relate it as such in the 
pamphlet I mean to publish on the subject. 

I am, etc. 

B.W. 

Hon. William Aspinwall, Esq. 

Brookline. 

To this letter the doctor returned a polite answer, assuring me 
of his readiness to give any assistance in his power, to ascertain 
whether the cow-pox would prevent the small-pox; observing that 
he had at that time fresh matter that he could depend on, and 
desiring me to send the children to the hospital for that purpose. 
Of the three which I offered, the doctor chose to try the experi- 
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ment on the boy of 12 years of age, whom he inoculated in my 
presence by two punctures, and with matter taken at that moment 
from a patient who had it pretty full upon him. He at the same 
time inserted an infected thread and then put him into the hos- 
pital, where was one patient with it in the natural way. On the 
fourth day, the doctor pronounced the arm to be infected. It 
became every hour sorer, but in a day or two it died off, and 
grew well, without producing the slightest trace of a disease; so 
that the boy was dismissed from the hospital and returned home 
the twelfth day after the experiment. One fact, in such cases, is 
worth a thousand arguments. 

iSoo 


The Invention of the Stethoscope 

ren£ laEnnec 

In 1816 I was consulted by a young woman presenting general 
symptoms of disease of the heart. Owing to her stoutness little 
information could be gathered by application of the hand and 
percussion. The patient’s age and sex did not permit me to resort 
to the kind of examination I have just described (i.c., direct appli- 
cation of the ear to the chest). I recalled a well-known acoustic 
phenomenon, namely, if you place your ear against one end of a 
wooden beam the scratch of a pin at the other extremity is most 
distinctly audible. It occurred to me that this physical property 
might serve a useful purpose in the case with which I was then 
dealing. Taking a sheaf of paper, I rolled it into a very tight roll, 
one end of which I placed over the praecordial region, while I 
put my ear to the other. I was both surprised and gratified at 
being able to hear the beating of the heart with much greater 
clearness and distinctness than I had ever done before by direct 
application of my car. 

I at once saw that this means might become a useful method for 
studying not only the beating of the heart but likewise all move- 
ments capable of producing sound in the thoracic cavity, and that 
consequently it might serve for the investigation of respiration, 
the voice, rales, and even possibly the movements of a liquid 
effused into the pleural cavity or pericardium. 
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With this conviction, I at once began and have continued to 
the present time, a series of observations at the Hospital Neckcr. 
As a result I have obtained many new and certain signs, most of 
which are striking, easy of recognition, and calculated perhaps 
to render the diagnosis of nearly all complaints of the lungs, 
pleurae, and heart both more certain and more circumstantial 
than the surgical diagnosis obtained by use of the sound or by 
introduction of the finger. . . . 

Before proceeding with my subject I consider it my duty to 
record the various attempts that I have made to improve upon 
the exploring instrument I at present use; these attempts have 
proved almost entirely vain, and if I mention them it is in the 
hope that any other investigator seeking to perfect the instrument 
will strike out a fresh path. 

The first instrument employed by me consisted of a cylinder or 
roll of paper, sixteen lines in diameter and one foot long, made 
of three quires of paper rolled very tightly round, and held in 
position with gummed paper and filed smooth at both ends. 
However tight the roll may be, there will always remain a tube 
three or four lines in diameter running up the center, because the 
sheets of paper composing it can never be rolled completely on 
themselves. This fortuitous circumstance gave rise, as will be seen, 
to an important observation upon my part: I fotmd that for 
listening to the voice the tube is an indispensable factor. An 
entirely solid body is the best instrument that can be used for 
listening to the heart; such an instrument would indeed suffice 
also for hearing respiratory sounds and rales; yet these last two 
phenomena yield greater intensity of sound if a perforated cylin- 
der is used, hollowed out at one end into a kind of funnel one and 
one half inches in depth. 

The densest bodies are not, as analogy would lead us to suppose, 
the best materials for constructing these instruments. Glass and 
metals, apart from their weight and the sensation of cold that 
they impart in winter, are not such good carriers of the heartbeats 
and the sounds produced by breathing and rales, as a^re bodies 
of lesser density/ . . . 

Substances of medium density, such as paper, wood, ^nd cane, 
arc those which have always appeared to me preferable to all 
others. This result may be in contradiction with an axiom of 
physics; nonetheless I consider it to be quite established. 

I consequently employ at the present time a wooden cylinder 
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with a tube three lines [a French line— 0.0888 in. or 2.256 mm.] 
in diameter bored right down its axis; it is divisible into two parts 
by means of a screw and is thus more portable. One of the parts 
is hollowed out at its end into a wide funnel-shaped depression 
one and one half inches deep leading into the central tube. A 
cylinder made like this is the instrument most suitable for explor- 
ing breath sounds and rales. It is converted into a tube of uniform 
diameter with thick walls all the way, for exploring the voice and 
the heartbeats, by introducing into the funnel or bell a kind of 
stopper made of the same wood, fitting it quite closely; this is 
made fast by means of a small brass tube running through it, 
entering a certain distance into the tubular space running through 
the length of the cylinder. This instrument is sufficient for all 
cases, although, as I have already said, a perfectly solid body 
might perhaps be better for listening to the beating of the heart. 

The dimetjisions indicated above are not altogether unimpor- 
tant; if the diameter is larger it is not always possible to apply the 
stethoscope closely against all points of the chest; if the instru- 
ment is longer, it becomes difficult to hold it exactly in place; if 
it were shorter, the physician would often be obliged to adopt 
an uncomfortable position, which is to be avoided above all things 
if he desires to carry out accurate observations. 

I shall be careful, when discussing each variety of exploration, 
to mention the positions which experience has taught me to be 
most favorable for observation and least tiring for both physician 
and patient. 

Suffice it to say for the moment that in all cases the stethoscope 
should be held like a pen, and that the hand must be placed quite 
close to the patient’s chest in order to make sure that the instru- 
ment is properly applied. 

The end of the instrument intended to rest on the patient’s 
chest, that is to say the end provided with the stopper, should 
be very slightly concave; it is then less liable to wobble, and as 
this concavity is easily filled by the skin it in no case leaves an 
empty space even when placed on the flattest part of the chest. 

tSip 

Translated in 18^4 
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Bootlegging Bodies 

A HISTORY OF BODY-SNATCHING 

ALAN FRANK GUTTMACHER 


Body-snatching was the bootlegging of human dead for purposes 
of dissection. A consideration of this forgotten trade shows much 
parallelism between this and the recent bootlegging of a very dif- 
ferent commodity. The type of citizenry engaged in it, the 
methods employed, the gang warfare, the connivance by the 
police, and the bribery and hypocrisy all find their counterpart 
in this movement of more than a hundred years ago. . . . 

THE RESURRECTIONISTS: PERSONNEL 
AND METHODS 

Body-snatchers, resurrectionists, sack-’em-ups, ghouls or ex- 
humators were of two orders, gentlemen and rascals. The medical 
students and young anatomists, the gentlemen, were^ctuated by 
scientific motives. The rascals, grave-diggers, sextons, rowdies 
and criminals, found jn this business a lucrative, exciting form of 
employment, which required the occasional and strenuous use 
of brawn, but little need for brain. They were the professionals. 

In the early days of British anatomy, all the body-snatching was 
done by the gentlemen. It was done secretly and on so small a 
scale that the fresh graves of unwept, unclaimed criminals and 
paupers sufficed. Gradually, as the students grew more numerous 
and as the demand for bodies increased, others entered the field. 
At first they were recruited entirely from laborers in the grave- 
yards, and as late as 1789, when Sir Astley Cooper commenced 
to lecture at St. Thomas’, the persons who provided subjects had 
no distinct denomination and their existence was still unknown 
to the general public, largely because they were careful to transact 
their business only at night and, being already associated with the 
graveyards, were in a position to escape detection. Students, 
however, still assisted in the procurement of a particularly desired 
subject. This was the day when splendid anatomic and pathologic 
museums were peculiarly prized, and any rare specimen was 
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unlikely to remain long beneath the sod, if it ever got that deep. 
Giants appear to have had a peculiar fascination for the scientists 
of the period. 

A giant, Corney Magrath, in spite of his stature and big frame, 
died of consumption in Dublin at the age of 23. Robinson, who 
was professor of anatomy at the University, was very anxious to 
acquire this rarity, and on the morning of the giant's demise, he 
thus addressed his class: 

Gentlemen, I have been told that some of you in your zeal 
have contemplated carrying off the body. I most earnestly 
beg you not to think of such a thing: but if you should be 
so carried away with your desire for knowledge that thus 
against my expressed wish you persist in doing so, I would 
have you to remember that if you take only the body, there 
is no law whereby you can be touched, but if you take so 
much as a rag or a stocking with it, it is a hanging matter. 

While the giant was being “waked” in his lodging over a public 
house, four students in disguise joined the party and ordered up 
unlimited supplies of whisky, to which they added laudanum; so 
when those who should have “waked” were sound asleep, the 
students at a concerted signal were joined by a large reenforce- 
ment of their fellows, who carried a large door, on which im- 
promptu bier they placed the body, covered it with their gowns 
and hastened away in triumph to Trinity. 

The next morning, when the theft was discovered, the giant’s 
friends indignantly applied to the provost for a restitution of the 
body, and Dr. Robinson was sent for. “My dear sir,” he said to 
the provost, “such was the zeal of the young men that they com- 
menced the dissection at once, and it is now far advanced.” The 
provost accordingly compounded liberally with the friends. One 
of the students was in the square when Dr. Robinson came from 
the provost, and he observed the old gentleman stopping every 
now and then on his way to the anatomy room, chuckling to 
himself,* “Divil a knife’s in him yet!” The friends, however, were 
satisfied, and so Robinson was enabled to give a public demon- 
stration on the body of the giant. . . . 

In the raising of bodies, strategy and foresight many times had 
to supplement brute force, and men of intelligence often suc- 
ceeded when the resurrectionists failed. Such is illustrated by the 
following incident, in which the distinguished Edinburgh surgeon. 
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Liston, joined forces with the infamous London resurrectionist, 
Ben Crouch. 

A country lad, whose enormously enlarged head had attracted 
the attention of many physicians, was buried in an exposed cem- 
etery on the shores of the Firth of Forth, and for weeks thereafter 
his grave was guarded at night by trustworthy watchers. The 
agents of the Edinburgh anatomists tried to secure what in the 
language of the schools was termed a “rare osteological specimen,” 
but all bribes were spurned. After many weeks the contest be- 
tween the watchers and the resurrectionists was abandoned by 
the latter, when one evening at dusk, two well dressed gentlemen, 
smoking their cigars, drove up to the chief hostelry of the village 
and requested that their horse be taken care of for an hour. The 
whip-hand gentleman told the stable-boy that he expected a 
livery servant to bring a parcel for him, which could be put in 
the box part of their dog-cart. In a short time a man in smart 
livery came to the stable-yard, deposited a bag under the seat 
and walked off. Presently, the two gentlemen returned to the inn, 
ordered out their trap and briskly trotted off. While the unknown 
gentlemen were trotting home at full speed, the night-watchers 
of the grave of the hydrocephalic body (it was thought unneces- 
sary to watch graves during the day) were approaching their 
posts of duty. To their astonishment, they found the grave dis- 
turbed, the coffin broken and the body gone. The gentlemen in 
the dog-cart had, by availing themselves of the twilight, been 
able to .do in thirty minutes a piece of work that had baffled for 
weeks the most experienced resurrectionists of Scotland. The 
skeleton now reposes as no. 3,489 in one of England’s great ana- 
tomic collections, bearing the name of Liston, its donor. . . . 

This business, as all others, followed the economic law of supply 
and demand. The demand for bodies being small, only a few men 
engaged in the traffic, and the price was less than However, 
in the course of a few years the students and teachers of anatomy 
in London multiplied sixfold, so that bodies were at a premium, 
many of them bringing ^ 14 or more. This naturally attracted 
many more to the business, and the recruits were from I the worst 
of the populace. The worst and cleverest of the lot soon^organized 
themselves into gangs, and at the beginning of the hineteenth 
century they operated as unrecognized guilds in London, Edin- 
burgh, Glasgow and Dublin. They invaded every burial-field and 
graveyard in these metropolises, often going far off into the 
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country when fresh bodies were scarce or were difficult to 
obtain. They became bolder and bolder in their methods, even- 
tually culminating in murder. 

Sir Astley Cooper, the greatest and most active London surgeon 
of the first quarter of the nineteenth century, was an anatomic 
enthusiast. Cooper, in 1784, at the age of 16, was apprenticed to 
Mr. Henry Cline, a surgeon and teacher of anatomy at St. 
Thomas’ Hospital. A fellow student of these days told: “Mr. 
Cline’s class now became so large as to crowd and make the dis- 
secting-room uncomfortable. Astley disliked this, since it hurried 
our work, and he suggested that we should remove our subjects 
to Mr. Cline’s house, with whom we also resided. The room 
Astley and I occupied was in the front of the house, with only 
one window in it. Here we carried on our dissections without 
interruption for the remainder of the winter.” This zeal for dis- 
section renjained with Sir Astley (he was knighted because he 
successfully removed a wen from the scalp of George II) through- 
out his life, and even after he became the great surgeon of Guy’s 
Hospital he continued daily to dissect at his home. Since most 
of his span of work coincided exactly with the peak of the resur- 
rection movement (1800 to 1832) he was one of the best author- 
ities on the subject. He, of course, had to deal with the professional 
resurrectionists and got to know them intimately. He said of 
them: “They are the lowest dregs of degradation. I do not know 
that I can describe them better; there is no crime they would 
not commit, and, as to myself, if they should imagine that I would 
make a good subject, they really would not have the smallest 
scruple, if they could do the thing undiscovered, to make a 
subject of me.” 

In order that medical teaching should not be wiped out in 
England, the police were forced to connive with the resurrec- 
tionists. . . . 

This policy of connivance with the resurrectionists was author- 
ized by, the heads of the government. Canning and Peel. This 
does not mean that the “sack-’em-ups” went about their work 
unmolested, for they were frequently apprehended by some of 
the citizenry, and in such a case the hurriedly summoned con- 
stables had to arrest them, as much to protect them from the 
mob as for their punishment. Mobs were easily aroused at even 
the suspicion of body-snatching. 

• In Edinburgh, a coach was observed driving along. It contained 
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an empty coffin and two men. The people, suspecting — ^incor- 
rectly, however — that it was intended to convey a stolen body 
taken from some churchyard, seized the coach. It was with 
difficulty that the constables protected the men; the coach they 
had no power to save. The horses were removed, and with men 
taking their places in the shafts the coach and coffin were trundled 
a mile and a half through the streets and dropped over a cliff and 
smashed. The people, following it to the bottom, kindled the 
fragments. 

In Philadelphia, in 1765, a mob attacked the house of Dr. 
Shippen, later one of the founders of the medical school of the 
University of Pennsylvania, because they had been excited by the 
report that the church burial-ground had been despoiled to fur- 
nish material for his private class in anatomy. 

The most famous doctors’ riot in this country was in New York 
in 1788. On Sunday, April 13, a number of boys who were 
playing in the rear of a hospital, noticed a leg which was im- 
prudently hung out of a window to dry. They immediately in- 
formed some persons, and a mob soon collected and entered the 
hospital, and in its fury destroyed a number of anatomic prepara- 
tions. One or two fresh subjects were also found, all of which 
were interred the same evening. Several young doctors narrowly 
escaped the fury of the people and would inevitably Have suffered 
seriously, had not the mayor, the sheriff and some other persons 
interfered and rescued them by lodging them in the jail. The 
affair did not stop here. 

The New York Packet of April 25 states: 

“On the morning following, a number of people collected 
and were determined to search the houses of the suspected 
physicians. His Excellency the Governor, His Honor the 
Chancellor and His Worship the Mayor, went among them 
and endeavoured to dissuade them from committing unneces- 
sary depredations. They addressed the people pathetically 
and promised them every satisfaction which the laws of the 
country could .give. This had considerable effect. But in the 
afternoon the affair assumed a different aspect. A mob went 
to the gaol and demanded the doctors who were there im- 
prisoned.” 

Mayor James Duane read the riot act, backed by a handful of 
militia, and a number of prominent citizens attempted to exert 
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the weight of their dignity to prevent further disorder. John Jay 
and peppery old Baron Steuben came on the scene, but without 
a pacifying effect. The mob handled the distinguished citizens 
in an undignified manner, and poor Baron Steuben was knocked 
down. He lost his temper and, his military training getting the 
better of him, called out to the Mayor: “Fire, Duane, fire!” The 
militia fired, killing seven rioters and wounding many more. On 
Tuesday morning the militia of General Malcolm’s brigade was 
ordered out for duty day and night, but happily the mob did not 
again collect, and the peace of the city was once more restored. . . . 

When the night workers were caught with their goods, they 
were severely mauled by the lower classes, and only through 
great efforts by the police were they saved from the crowd and 
brought to the safekeeping of the watch-house. The next morn- 
ing they were taken before the magistrate and committed for a 
hearing. If any of the party of resurrectionists had escaped, he 
soon brottglit information to the schools, or, if all were taken, a 
friend managed to inform the anatomists. If the men arrested 
were disliked and not members of one of the regular gangs, they 
had to care for themselves. However, there was an understanding 
between the schools and the regular gangs that if the men got into 
trouble, the teachers would do all they could to get them free 
at the police examination, and if they were committed, the schools 
would have to furnish the bail. In case of conviction and imprison- 
ment for a few months, the schools had to support the families 
of the men, by putting the men on a small salary while they were 
doing servitude. An item from Sir Astley Cooper’s account books 
reads: 

1828 £ s. d. 

Jan. 29 Paid Mr. , to pay Mr. , half the 

expenses for bailing Vaughan from 

Yarmouth, and going down 14 7 o 

May 6 Paid Vaughan’s wife o 6 o 

May 29 Ditto Vaughan, for 26 weeks’ con- 
finement, at los per wk 13 o o 

In England, the teachers were at the nicrcy of completely un- 
scrupulous rascals. At the commencement of a new session at the 
hospitals, when each professor was fully engaged about his 
particular department and everything augured favorably for a 
successful academic year, Crouch or Murphy, who were at the 
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head of the resurrectionists of their respective periods in London, 
were seen flitting about the dissecting room, bowing complacently 
to the lecturers and either by a proffered smile inviting con- 
fidence or perhaps merely by silence leading the anatomic teacher 
to believe that his school was to be the chosen scene of his traffic 
during the coming winter. Each was shy in commencing con- 
versation on the matters which brought them together; and, 
indeed, it generally happened that the topic was broached between 
the resurrectionist and the superintendent of the dissecting room. 

At these meetings, some such dialogue as the following usually 
occurred: 

Well, Mr. Smith, what does Sir Astley mean to stand this 
season? 

Oh, I don’t know, Murphy — whatever’s fair. What will 
you take this morning? 

Nothing, I thank you, Mr. Smith, but I don’t mean to work 
this season without I get 10 guineas a subject. 

Oh, indeed! Well, we don’t mean to give more than 8! 

Then you may go and tell Sir Astley that he may raise 
his own subjects; for not one will he get from us. 

And so for three weeks or a month, frequently, all conferences 
with Murphy would end. In the interim, perhaps some new 
men would be employed, but it generally happened that their 
efforts were crushed, at the beginning, they being detected by 
police through information from the old resurrectionists, bribed 
off or in some other manner hindered from the prosecution of 
their endeavors. This having failed, Murphy would come again 
and say, “Come, you can’t get on without us — give us £ 50 down 
and 9 guineas a body, and we will work for your school and 
no other.” This arrangement was often acceded to, although 
usually without the slightest expectation that the promise of 
exclusiveness in the supply would be kept a week after it was 
made. . . . 

BODIES BOUGHT AND SOLD BEFORE BURIAL 

The modus operandi of the resurrectionists is interesting. The 
great bulk of the bodies were exhumed, but a considerable num- 
ber were obtained before they were even buried. These, of 
course, were fresher and brought an excellent price. The bodies 
of those who had met with violent deaths were occasionally 
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Stolen, either before or after the coroner’s inquest had taken place. 
The following was the plan pursued on one occasion of this sort: 

Patrick, a well known resurrectionist, was strolling in the 
neighborhood of Sydenham when he heard that the body of a 
female had been found in the canal and taken to a public house 
on the preceding evening. Ever alive to business, he at once went 
to the inn, ordered some beer and soon contrived to enter into 
conversation with the potboy. From him he learned that the body 
in the stable was suspected to be that of a pauper who had escaped 
from the Woolwich workhouse and seemed to be without friends 
to claim it for burial. He also discovered that his informant, on 
a previous occasion, had been employed for two nights in watch- 
ing a body placed there under similar circumstances but had 
been subsequently so ill repaid by the parish officer for his 
trouble that he had determined not to sit up with another again. 
This was ,sifffirient for Patrick. Carefully examining the size and 
form of the keyhole of the stable door, he left and went on his 
wav to London. 

At a late hour on the same evening Patrick returned to Syden- 
ham with a companion, and after prowling about for an hour 
and a half, proceeded to see whether any of the keys he had 
brought with him would unlock the door of the stable, which was 
so placed as to be easily gotten at from the road. To their de- 
light, the first key opened it, and their operations within the 
stable were soon concluded. Having obtained the prize, they 
turned down a narrow lane and were soon far away from Syden- 
ham, so that they succeeded in depositing the subject at its 
destination in London before daybreak. The next afternoon, 
Patrick ^^^as sitting in a room at the Elephant and Castle Inn when 
a coachman with whom he was slightly acquainted came in and 
commenced to give him an account of a tremendous disturbance 
which had occurred that morning at Sydenham, telling him that a 
coroner’s jury had met to act on a corpse, but on going into the 
stable to inspect it, they had found that the body had disappeared 
in the course of the night. 

The following case is an example of the extraordinary methods 
now and then adopted by the resurrectionists: An intimate friend 
of Patrick’s was employed in the service of a gentleman whose 
residence was at a short distance from London. One day this man 
called on Patrick, in company with a fellow servant and informed 
him that his master was dead and that he thought something in 
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the way of business might be done with the body, as it was lying 
in a back parlor, the windows of which opened on to a large lawn. 
Patrick made several inquiries and, having ascertained the funeral 
was to take place on the following Sunday, said, in conclusion: 
“The coffin then will most probably be screwed down on Satur- 
day; if it is, let me know. 1 will have nothing to do with it until 
that part of the work is done.’’ 

Matters occurred as Patrick anticipated; accordingly, on Satur- 
day night he entered at the back of the premises, and, being ad- 
mitted to the parlor by the servant, commenced his operations. 
Unassisted by any light, he drew out all the screws, took off the 
lid and, having formed an estimate as accurate as the circumstances 
would allow of the weight of the body, removed it into a box 
which he had brought with him for the purpose of containing it. 
Next he placed in the coffin a quantity of earth which the 
servant had procured from the garden corresponding to the 
weight of the corpse. The lid was then replaced and was care- 
fully screwed down, the pall was thrown over the coffin, and 
the box containing the body was passed out of the window to 
Patrick, who hid it in a toolhouse at some distance from the 
dwelling. He allowed it to remain in the shed until the morning 
of the following Monday, when it was removed ta one of the 
private anatomic schools. For this subject Patrick received 15 
guineas. Further, being anxious to observe that all went off with- 
out interruption, he attended the funeral, which took place in a 
church adjoining the house. He probably could not help smiling 
at the allusions from the pulpit to the departed brother reposing 
so peacefully in the coffin before the altar. 

The resurrectionists were always on the alert for a dying per- 
son who was friendless. They would know all about his history by 
the time the dying one was gathered to his fathers, and if possible 
would personify the person of whom the deceased had spoken 
in his last moments. Remarkable were the expedients resorted to 
by these false claimants, and equally remarkable was their Success. 
In Edinburgh, a rascal by the name of Andrew Lees, or Merry- 
Lees, was the leading spirit in this type of resurrecting. “Of 
gigantic height, he was thin and gaunt, even to ridiculousness, 
with a long pale face. His shabby, cast-off clothes no doubt made 
for some tall person of proportionate girth, hung upon his sharp 
joints, more as if they had been placed there to dry than to clothe 
and keep warm.” The muscles of his face were exceedingly pliable 
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to any emotional need — tragedy, comedy or farce. When assum- 
ing the character of mourner his appearance was exceedingly 
dismal; his pale face with dropped jaw, set off by the dress of 
grief and odd manner, far surpassed any theatrical get-up. His 
approach to the house of death was that of a stranger from the 
country timidly inquiring for a certain house, on entering which 
his bleared eyes became suffused with tears. After dwelling on the 
virtues of his “dear relative,” he would at length intimate that he 
wished to convey the “remains” to the family burial-place in the 
country and that he and some friends would return with a cart 
and coffin towards evening. His “friends,” all in the same business, 
were, first, Spune, as he was called, a little man who looked as 
demure and resigned as a Methodist preacher, he was so saintly. 
Spune always kept his own counsel, performing his duties in a 
staid and dignified manner. Mowatt, the second of the group, 
was a former plasterer. The third, the mock minister or clergy- 
man, was personified by a vagabond who called himself Howard, 
in the hope of hiding his iniquity under a noble English name. 
Dressed in a black suit, too seedy for even an impecunious curate, 
and with a white choker, the “praying Howard” officiated k la 
mode, improving the occasion by calling on those around the bier 
to reflect on the uncertainty of life and the need of spiritual 
regeneration, for man is but a vain shadow. The group of mourners 
having played their part, the funeral cortege moved toward the 
suburbs. As soon as night came on, the four remounted the cart and 
returned to Edinburgh, losing no time in transferring the body 
to the dissecting room. With cash in hand, they made a night of 
it. jVlerry-Lees drank sixteen large glasses of raw whisky daily, 
and on unusual occasions he was equal to as many pints. These 
men often employed female accomplices to aid in the deception 
of the officials of hospitals and other public institutions. In addi- 
tion, they arc believed to have made a great number of purchases 
in the Jower parts of Edinburgh, for not a few drunken, shiftless 
creatures were willing to sell the bodies of their deceased relatives 
for a small sum, an arrangement often being made before the 
soul and body had parted company. 

Among other contrivances, the resurrectionists formed partner- 
ships with the lower class of undertaker with whose help they 
would substitute clay, wood or stone in the coffin in place of 
the mourned body. 
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EXHUMATION 

As I have pointed out, one of the illegal sources of bodies for 
dissection was the purchase or theft of them before interment. 
This was an uncommon method. The commonest method was 
exhumation. More than 9 of every 10 cadavers seen in the dissect- 
ing rooms of Great Britain were “raised” from the grave. The 
term generally applied to the whole movement, “resurrecting,” 
refers to this method. 

The principal sources of supply were the churchyards, the cheap 
private cemeteries and the public burial-fields of London, Edin- 
burgh, Dublin and Glasgow. When the demand for subjects was 
still not great, the public burial-fields sufficed. Particularly in 
Dublin, during the early days, the method of supply of bodies 
to the medical schools was very simple. Dublin was always 
remarkable for the number of its pauper inhabitants, since there 
was a constant influx to the city of the unemployed or vagrant 
poor from all parts of Ireland who sought work or, when possible, 
maintenance without work. As they lodged in the densely in- 
habited and filthy streets of the poorer districts, the death rate was 
disproportionately high. . . . 

When the number of bodies from these potter’s fields was no 
longer sufficient, private graves were despoiled. The sextons of 
the places robbed generally were in the pay of the resurrection 
men. They received a piece-work wage, getting so much per 
body raised, which of course was no small stimulus in maintaining 
their full cooperation. If the entrance to the cemetery was not too 
public, the bolt of the gate was left undrawn. The walls of many 
cemeteries offered a real barrier, since during this reign of terror 
their tops were lined with broken glass, spikes and loose stones. 
If the entrance was too public for safet\% it was not uncommon 
to engage a house overlooking the burial place, through which 
the business could be carried on without suspicion. Sometimes 
the churchyards a little distance out in the country \Vere used, 
but this happened only if the recent discovery of pilferjbd graves 
in the cities made work in them temporarily hazardous. The 
most important cause of such discoveries was the quarrels among 
the resurrection gangs. Certain gangs had a recognized rtionopoly 
on certain cemeteries, and if one gang invaded the domain of 
another, there would be wars of retaliation, with pulling up of 
coffins, which were then propped against the adjoining wall. 
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and the scattering of grave-clothes, so that the cemetery of the 
rival gang was effectively “spoilt,” which naturally created a great 
hubbub in the neighborhood. Such excitement would result in 
a fruitless investigation by the authorities, in lighting of the burial- 
ground with one or two useless oil lamps and in the establishment 
of a watchman, who within a few months became the resurrec- 
tionists’ very humble servant and watched in their behalf. Dis- 
covery was occasionally caused by a timid new hand, who became 
frightened and dropped his burden on the street, so that he might 
better use his legs. 

Business ethics in the trade was nonexistent. The gangs would 
do anything to spoil the success of their rivals. If a body were 
bought by one of the teachers from an outside source, the regular 
men would sometimes break into the dissecting room and cut the 
body in such a manner as to make it useless for anatomic study. 
If this cou)4 not be done, they would give information to the 
police that a stolen body was lying in a certain dissecting room. 
Joshua Brookes, the proprietor of the Great Marlborough Street 
School, was a victim in this way; a body for which he had paid 
16 guineas was taken away from his school through information 
from such a source, and the police officer who conducted the 
affair was, as a reward for his efforts, presented with a silver 
staff purchased by public subscription. Brookes seems to have 
gotten on very badly with the resurrection men. At one time, be- 
cause he refused to pay 5 guineas as a douceur at the beginning 
of the session, two putrid bodies, in a high state of decomposition, 
were dropped at night close to his school by the men whom he had 
thus offended. Two young ladies stumbled over the bodies and 
at once raised such a commotion that, had it not been for the 
prompt assistance of the police, Brookes would have fared badly 
at the hands of the mob which soon collected. . . . 

An elaborate technic was evolved for carrying out the earthly 
resurrection. Special tools were required: sharp, curved spades 
on long handles, scoops on jointed shafts, grappling tongs and 
crowbars. It was essential that the bodv-snatchers leave no trace 
of their work behind to betray them. This wa^ accomplished in 
two ways. In order to leave the mound untouched, k or 20 
feet from the head or foot of the grave the “sack-’em-ups” would 
remove a square of turf r8 or 20 inches in diameter. They would 
carefully put this aside and then commence to dig. Most graves 
of the poor were of the same depth, and if the sepulcher was that 
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of a person of importance, the depth of the grave could be esti- 
mated by the nature of the soil thrown up to form the mound. 
In a grave 5 feet deep, the top of the coffin is 4 feet beneath 
the surface. A rough, slanting tunnel 15 feet in length would 
therefore be constructed, so as to impinge exactly on the end of 
the coffin. The coffin being thus reached, the end would be 
wrenched off as it lay in the tunnel. Then the scalp or feet of 
the corpse were grasped, and the subject was withdrawn through 
the narrow aperture. Considerable force was required for this; 
a jerking movement is said to have been more effective than 
violent pulling. The tunnel was then refilled and the sod carefully 
replaced. The mourners, on revisiting the cemetery, would be 
content and unsuspecting on finding the mound undisturbed. The 
second method employed by the resurrectionists was to clear away 
the earth only at the upper third of the grave, taking care to leave 
the rest of the mound undisturbed. When a third of the coffin 
was exposed, they inserted a crowbar into the crevice between the 
end and the lid; in this way, they forced it open. The corpse was 
removed in the same manner as before. Occasionally, particularly 
during an epidemic, 3 or 4 coffins would be placed in the same 
grave. Under such conditions, it was necessary to dig up the whole 
grave and remove the coffins in succession. The care with which 
the grave was restored to its status quo ante was the chief source 
of the resurrectionists’ protection, and it was this which largely 
differentiated the successful from the unsuccessful body-snatcher. 
Anxious relatives frequently placed a bit of a stick, an oyster shell, 
a stone or a planted flower at a certain position on the mound, so 
that if it was moved, they would then know that the grave had 
been despoiled. The practiced eye of an accomplished resurrec- 
tionist noted these markers at once, even in the dark, and they 
were restored so perfectly to their former position as to deceive 
the most anxious visitor. The work of the resurrectionist com- 
bined most remarkably the necessity for great physical strength, 
speed of work and extreme care. Speed was second only to^ care as 
a protective agent; naturally, the sooner the workers were 
through, the less chance there was for de*-ection. The job in a 
shallow grave with loose, soft earth could be done in fifteen 
minutes; with firmer soil and a deeper grave, it took about an 
hour. The technic of resurrection was kept a secret by the regu- 
lars, of whom there were only ten in London in 1828, in order 
that their virtual monopoly might not be disturbed by the intru- 
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$ion of new men. At the same time, there were also two hundred 
men in London who did resurrecting occasionally as a part time 
vocation. Only after body-snatching ceased as a career did all 
this technical information come to light. 

Ben Crouch, the leader of a gang of four extremely capable 
London resurrectionists, in testifying before a committe of parlia- 
ment in 1828, stated that 23 bodies in four nights was the greatest 
number he ever obtained. He added: “When I go to work, I like 
to get those of poor people buried from the workhouses; because 
instead of working for one subject, you may get three or four, 
since they bury several in one grave. I do not think, during the 
time I worked for the schools, I got a half dozen of the wealthier 
people.” Joseph Napier, the writer of “The Diary of a Resurrec- 
tionist,” was a prominent member of a gang in London in 1810. 
His memoranda for the year 181 1-1812 are interesting: 

To die London schools 305 adults 44 smalls 

Exported to Edinburgh 37 adults 

Bodies unused 18 adults 

Totals 360 adults 44 smalls 

A “small” was a body under 3 feet in length; these were sold at 
so much per inch and were generally classified as “large small, ’ 
“small” and “foetus.” . . . 

As soon as the body was raised, it was crammed into an ordinaiy 
sack (thus the name “sack-’em-ups”) or an orange basket and laid 
aside until as many graves as convenient were opened. They were 
then carried by hackney-coach or spring cart into the metropolis 
and delivered to the schools the same night, where tb.ey were im- 
mediately consigned to a cold, damp cellar. On the following or 
sometimes on the second morning, the body was placed on the 
table of the dissecting rooms. . . . 

If a discovery had lately been made and the public news- 
papers were rife with the description of some scene resulting from 
detection, these depredators were afraid to carry on their work in 
the ordinary way; then the students used to receive the bodies 
at their own houses and ultimately convey them in a hackney- 
coach to the dissecting rooms. Though every precaution was 
usually adopted, the coachman on these occasions generally be- 
came fully aware of the nature of his load and often availed hin>- 
self of this knowledge to exact a larger remuneration for his 
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services than he otherwise could claim. An awkward predicament 
occasionally resulted from the means adopted by the coachman 
CO insure the payment of his exorbitant demands under these 
circumstances. A pupil who was conveying a body by coach to his 
hospital from another and better supplied school was astonished 
on suddenly finding himself in front of the Bow Street police 
office. The coachman, tapping at the front window, said to his 
frightened employer witlun, “Sir, my fare to Webb Street is a 
guinea, unless you wish to be put down here.” The reply, with- 
out hesitation, was, “Quite right, my man, drive on.” . . . 

An interesting and profitable by-product of resurrection was 
traffic in teeth. Porcelain teeth, though invented in 1776, were not 
used much until after the first quarter of the nineteenth century. 
It was common usage to replace extracted teeth with plates and 
bridges of healthy teeth extracted from corpses. Since the science 
of filling teeth was crude and inefficient, there was a far greater 
demand for false teeth than there is now. When the resurrection- 
ists came on a corpse which was too putrid for the dissecting 
room, they extracted the teeth before reinterring it. In London, 
there were some paved burial-grounds with subterranean vaults. 
The resurrectionists, through some ruse, occasionally gained 
access to them. On such an occasion, Murphy extracted enough 
teeth in a few hours to net him £60. 

METHODS EMPLOYED TO PREVENT 
BODY-SNATCHING 

Many methods were employed to circumvent the body-snatch- 
ers. I have already mentioned the presence of watchers, of grave- 
markers, of glass, spikes and loose stones on high cemetery 
walls and of barred gates. These were all futile when opposed by 
experienced resurrectionists. Spring guns were often set in various 
directions in the churchyards, but these never answered the pur- 
pose for which they were intended. If a resurrectionist proposed 
to work where these instruments were used and when h( was not 
intimate with the grave-diggers or watchman, he sent Ayomen in 
the course of the day into the grounds, generally at a t&ne when 
there was a funeral, to note the position of the pegs to 'MHiich the 
wires were attached. Having obtained this information^ the first 
object of the party at night would be to feel for one of these; 
having found it, they carefully followed the wire until they came 
to the gun, which was then temporarily removed while the grave 
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was opened and was carefully replaced when the grave had been 
refilled. 

However, there were some effectual safeguards, of which only 
the wealthy could avail themselves. In some burial-grounds, solid 
stone houses were built in which the bodies were kept for about 
three weeks (except in winter, when they were kept longer) 
until they had become putrid and soft and were therefore unfit for 
dissection. Such a house is still standing in the burial-ground at 
Crail. Mort-safes, or strong iron guards, were placed over newly 
made graves for protection; some of these can be seen at present 
in the Greyfriars Churchyard, Edinburgh. They resemble strong 
iron cages, firmly set in a stone base. The time necessary to erect 
such a contrivance limited its usefulness. The usual wooden coffin 
was occasionally replaced by an iron one. The latter was usually 
an insuperable obstacle to the resurrectionists, for although the 
lids could be readily broken to pieces by a sledge-hammer, the 
noise wbi^h necessarily attended the operation was a sufficient 
preventive. . . . 


MURDER FOR BODIES 

The third method of procuring anatomic material was by 
murder. Considering the persons who supplied the schools with 
bodies, it is not startling that they occasionally resorted to murder. 
The first detected crime of this sort occurred in Edinburgh in 
1752, and was described in Scots Magazine. 

Two women, Helen Torrence and Jean Waldic, who were 
nurse-maids, promised some doctors’ apprentices that rhey would 
supply them with a subject. They schemed to do so by pre- 
tending to sit up at the death-watch of a child, intending after 
the coffin was made fast to slip something else into the coffin 
and secure the body. However, they were disappointed in this, 
for the parents refused to allow them to watch. They were so 
anxious to keep their promise with the students and then to 
claim ^heir reward that they decided to murder the child of John 
Dallas, a chairman in Edinburgh. While the child, a boy of 8 or 
9, was alone in the house, they seized him, took him to their own 
home and there smothered him. Torrence carried the body in 
her apron to the room of one of the surgeons. The woman were 
offered 2 shillings in part payment, but they demurred; however, 
the bargain was closed with an extra tcnpence with which to buy 
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a drachm. The facts at length came to light, and they were both 
hanged for their cruel crime. 

This single murder by Torrence and Waldie was soon for- 
gotten. In 1828, Burke and Hare were occupied in a series of 
murders which have no parallel in medical history, in the number, 
the ingenuity displayed or the effect which they created. 

Burke and Hare were led into murdering as an occupation by 
the following almost accidental occurrence: Burke and his mis- 
tress, Helen McDougal, and Hare and his wife lived together 
in Edinburgh, where Hare ran a vagrants’ boarding-house. An 
old pensioner named Donald, a harmless, useless old man who was 
never able to put aside anything for old age, boarded with Hare. 
He died owing Hare ^4, and Hare decided to get this back by 
selling the body. The parish authorities sent a coffin to the house, 
and the body was put in it, but Hare and Burke, while left alone, 
ripped up the lid of the coffin, took out the body, hiding it on 
the bed and replaced it with Tanner’s bark, of which there was 
much in the yard. They sold the body to Dr. Knox’s assistants. 
The fee they received was £•] los. This was easy money, and 
being men of criminal instincts, not mere weaklings led astray, 
they decided to take up murder as a business, because the wage 
was high and the labor light. 

Their method of murder may be illustrated by their first, that 
of Abigail Simpson. She was a drunken old hag, who lived on the 
outskirts of Edinburgh. Hare saw her on the street, thought that 
she was a likely subject, accosted her, was met in a friendly spirit 
and took her to his home in Tanner’s Court. Here she was plied 
with liquor, and the crew danced and sang and swore and drank 
still more. The next morning Abigail was very sick and cried to 
be taken home to her daughter. Instead, pretending kindness and 
friendliness, they gave her more whisky and porter, and she 
again became helplessly drunk. Now was the time. Hare placed 
his hand over her mouth and nose, and Burke laid himself across 
her chest. She made no resistance and in ten minutes was dead. 
As far as is known, this method of murder was original with the 
copartners, Burke and Hare. It suited their purpose remarkably, 
for the bodv of a person killed by smothering after he was 
rendered nonresistant by drink bore no mark of violence. In fact, 
even at autopsy, no specific lesion could be found. The men next 
lifted the body out of the bed, undressed it and bundled it up in 
a chest. One of the two men afterward informed Dr. Knox’s 
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students that they had another subject for them, and it was ar- 
ranged that a porter from Surgeons’ Square should meet them 
behind the castle in the evening. Burke and Hare carried the chest 
to the meeting place, and from there the porter assisted them 
with it to the rooms. Dr. Knox came in while they were there; 
the body was by now cold and stiff. He approved of its freshness 
but did not ask any questions. The murderers were paid 10 for 
the afternoon’s work. This, their fii*st murder, was committed on 
Feb. 12, 1828. By November i, eight and a half months later, 
when their business was abruptly closed by their detection, they 
had murdered 1 5 more women, children and men. The same well 
planned technic was used in each case. Each murder was a repeti- 
tion of the one just described, so that I shall make special mention 
only of those of Mary Patterson and Daft Jamie. 

One of their earlier victims was Mary Patterson, a young 
prostitute, *^¥1110 was well known on the streets of Edinburgh; 
but the boldness of the murderers did not allow the possibility of 
the identification of their subject to deter them. They plied the 
girl with drink, as was their custom, and then smothered her. 
Apparently without fear of detection, four hours after Mary 
Patterson’s death, her murderers laid her body in Dr. Knox’s 
dissecting room and were paid /8. By this time, the corpse was 
cold, but not yet very rigid, and presented the appearance of 
recent death. Two of the students thought they knew the girl, 
and one of them told Burke that she was just like a girl he had 
but recently seen in the Canongate. More than that, the girl’s hair 
was in curlpapers, so that the external appearances suggested that 
the body was fresh and had not been buried. The purchasers asked 
Burke where he had obtained the body, and he said he had bought 
it from an old woman living near Canongate. But this was not all. 
Mary Patterson, in life, was an exceedingly good-looking girl. 
Her handsome figure and well shaped limbs so attracted the 
attention of Dr. Knox that he preserved the body for three months 
in alcohol and invited a painter to sketch from it. This tale of 
Mary Patterson was thinly disguised by Robert Louis Stevenson 
and formed an important part of his story. The Body Snatchers. 
At no time, however, did any of the medical men who dealt 
with Burke and Hare suspect them of murder; the absence of 
external wounds quieted any thoughts that they may have had. 

The murder of James Wilson, called Daft Jamie, was even 
bolder than that of Mary Patterson. He was a wandering imbecile. 
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in the psychiatric terminology of 1828, a natural. Daft Jamie 
had a kind heart and was a general favorite. Despite the fact that 
he was 19 years old, he would never fight to defend himself; a 
common sight in Edinburgh was Daft Jamie in full flight before 
a group of attackers but half his age and size. He was a queer 
half-wit with a statistical turn of mind. He could tell how many 
lamps there were in the city and how many days in each month. 
He was also a specialist in little conundrums, among his stock 
and trade being the following: “In what month of the year do the 
ladies talk least?” “The month of February, because there wiz 
least days in it!” he would reply. He would ask any one he met: 
“Why is a jailer like a musician?” “Because he must take care of 
his key.” He had left his mother’s home eight years before, and 
since then had eked out an existence in holes and corners through 
the town’s pity. He was fond of his drachm, but rarely had 
enough coppers to get drunk. He was well known to some of the 
medical students, and would talk readily to them, even offering 
them a pinch of his “sneeshing mill.” This article was a curiosity, 
and along with it he carried a brass snuff spoon, in which there 
were seven holes; the middle hole he kept for Sunday, and the 
others around it for the days of the week. 

Jamie was suspicious of no one past boyhood, so one day when 
Mrs. Hare accosted him on the street and began to talk to him, 
he willingly accepted her invitation to go to her house. When they 
arrived, she offered him drink. He refused at first, but finally 
drank to drunkenness, and Burke and Hare, who had meanwhile 
been summoned, smothered him, not, however, without a long, 
hard struggle, for he was strong and not completely under the 
influence of the alcohol. His body was then conveyed to Dr. 
Knox’s rooms, and the firm of Burke and Hare was richer by 
£ 10. No questions were asked by those who received the body, 
though it is likely that some of the students recognized it. The 
report of the “natural’s” disappearance spread rapidly through 
the town. The mysterious fate of Daft Jamie took a remarkable 
hold on the public mind. It was the talk all over the country, 
and when the mystery was solved the effect of this i^urder far 
outweighed all the other crimes put together. The hawkers and 
peddlers of the time sold coarsely printed pamphlets containing 
biographies of Daft Jamie to which, in some cases, were added the 
sympathetic sentiments of crude poets. One leaflet begins with: 
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The ruffian dogs — the hellish pair — 

The villain Burke — the meagre Hare. . . . 

The last of their murders, the one which led to their detection, 
was that of Mary Docherty, an old Irishwoman who had come 
to Edinburgh in search of her son. Burke, ever on the lookout 
for “suitable subjects,” met the old woman in a grocery store 
near his home. After inquiry had revealed that her name was 
Docheny, Burke immediately claimed that his mother’s name 
had been Docherty, which of course it had not, and he at once 
claimed Irish clanship with the poor unfortunate. This soon 
won the old woman’s good-will, which was reenforced with 
several “wee” glasses. She then accompanied Burke to his house, 
where he and Hare “burked” her, by smothering. When they 
finished their work, they threw the naked body under the bed 
until they found a tea-crate in which to cram it. In the meantime 
the bodjrwds only partially covered with straw. Burke invited a 
couple for breakfast who had met the late Mrs. Docherty the 
previous evening during the round of drunken merrymaking 
which always preceded one of the murders. The newcomers, 
named Gray, inquired for the old lady, and Mrs. Hare explained 
her departure in an evasive fashion. Of course, she knew of her 
death, for the two women (Helen McDougal and Mrs. Hare) 
always acted as accomplices until the act of murder was begun. 
They then discreetly withdrew into the hallway until the victim 
was lifeless. Breakfast was now served in the room with the corpse. 
During the meal Burke behaved in a very curious manner, for he 
held the whisky bottle in his hand, and threw some of the con- 
tents under the bed, on the bed and up to the roof of the apart- 
ment, at times putting a little on his breast and occasionally taking 
a sip. In addition, when Mrs. Gray wanted to delve under the bed 
for some potatoes, which shared this location with the corpse, 
Burke insisted on doing it himself. This, combined with Burke’s 
queer behavior and Mrs. Hare’s evasive answer concerning the 
whereabouts of the old woman, made Mrs. Gray suspicious. As 
soon as the others left the room, she lifted the straw, and the 
first thing she caught hold of was the arm of a dead woman. Her 
husband came over, and together they identified the corpse as that 
of the old woman. They immediately left the house, and in a short 
time the affair was put in the hands of the police. Justice moved 
speedily. The four principals were incarcerated and indicted. The 
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State had only a dubious case, one based purely on circumstantial 
evidence, which the excellent talent furnished the prisoners by 
the Court might have explained away. Therefore, in order to be 
certain of one conviction, the state offered immunity to the 
least guilty pair, the two Hares, on the condition that they would 
turn state’s evidence. This they did. Burke was found guilty, but 
the woman McDougal was freed, since the jury found the libel 
against her not proved. In passing sentence on Burke, the Lord 
Chief Justice said: 

In regard to your case, the only doubt that has crossed my 
mind is whether your body should not be exhibited in chains, 
in order to deter others from like crimes in the future. But 
taking into consideration that the public eye would be 
offended with so dismal an exhibition, I am disposed to agree 
that your sentence shall be execution in the usual way, but 
accompanied with the attendant of the punishment of the 
crime of murder — ^that your body should be publicly dissected 
and anatomized. And I trust that, if it is ever customary to 
preserve skeletons, yours will be preserved in order that pos- 
terity may keep in remembrance your atrocious crimes. 

Burke made a full written confession before his death. This 
and the court proceedings were the basis of much oT the material 
on Burke and Hare. 

The execution was held in a public square, and was witnessed by 
twenty-five thousand people. As the trap was sprung, the multi- 
tude set up a fearful yell. Dr. Munro, in the afternoon of the day 
the body was removed to the college, gave a lecture on it, and 
for this purpose, the upper part of the head was sawed off and 
the brain exposed. The lecture was popular, in fact so popular 
that the members of the regular class for which it was intended 
had to be admitted by ticket. After the reserved seats were thus 
occupied, students from the other medical classes and faculties 
completely filled the amphitheater. During the demonstration, a 
large number of the populace assembled, demanding admission. 
It was feared that if their request were not granted, the people 
would tear down the building and seize the partially dissected 
body. Therefore, on the following day the body of Burke was 
publicly exhibited. It was placed naked on a black marble table 
in the anatomic theater. The doors of the anatomy building were 
thrown open at 10 in the morning, and from that hour until dusk 
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the crowd streamed through the narrow passage in front of the 
body at the rate of sixty a minute, totalling about twenty-five 
thousand for the day. . . . 

The last case in England of murder to obtain bodies for the 
dissecting room was in 1831. It was this case, added to that of 
Burke and Hare< three years before, which finally brought about 
the passage of the Anatomy Act, which successfully put an end 
to these foul practices. 

On Nov. 5, 1831, two men named Bishop and May called at the 
dissecting room at King’s College, and asked Hill, the porter, if he 
“wanted anything.” On being interrogated as to what they had to 
dispose of, May replied, “A boy of fourteen.” For this body they 
asked 1 2 guineas, but ultimately agreed to bring it in for 9. They 
went off and returned in the afternoon with another man named 
Williams and the body in a hamper. The appearance of the 
subject excited Hill’s suspicion of foul play, and he at once com- 
municated with Mr. Partridge, the demonstrator in anatomy. A 
further examination of the body by Mr. Partridge confirmed 
the porter’s suspicions. To delay the men, so that the police 
might be communicated with, Mr. Partridge produced a 50 note 
and said that he could not pay until he had changed it. Soon 
after, police officers appeared on the scene, and the men were 
given into custody. The body was proved to be that of an Italian 
boy, named Carlo Ferrari, who obtained his living by showing 
white mice. The boy’s teeth had been extracted, and it was 
proved that they had been sold by one of the prisoneis to Mr. 
Mills, a dentist, for 1 2 shillings. The jury found all three prisoners 
guilty, and they were sentenced to death. 

From the subsequent confessions of Bishop and Williams, it was 
shown that they had enticed the boy to their dwelling in Nova 
Scotia Gardens; there they drugged him with opium and then 
let his body into a well, where they kept it until he was suffocated. 
Bishop and Williams confessed, also, to the murder of a woman 
named Fanny Pigburn and of a boy, whose name was supposed 
to be Cunningham. Both of the bodies they sold for dissection. 

LEGISLATION TO PROVIDE SUFFICIENT 
NUMBER OF CADAVERS 

As early as 1810 an anatomic society was formed to impress on 
the government the necessity for an alteration in the law, and 
among its members were John Abemethy, Charles Bell, Everard 
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Home, Benjamin Brodie and Ascley Cooper. As a result of the 
efforts of this group, of those of a member of parliament, Henry 
Warburton, and of those of Thomas Wakley, editor and founder 
of the Lancet, a select committee of parliament was appointed 
in 1828 to inquire into the study of anatomy as practiced in the 
United Kingdom and into the best method of obtaining bodies 
for dissection. The case of Burke and Hare, which occurred 
shortly after the committee completed its deliberations, caused 
the chairman, Mr. Warburton, to introduce the anatomy bill into 
the House of Commons. 

The Anatomy Act of 1832 made body-snatching in the British 
Isles unnecessary, and the resurrectionists immediately ceased 
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Into M.odern Times 


A. THE OLD WORLD . . . 

SYNOPSIS 

The first selection in our section entitled ''Into Modern Times'^ 
describes^ in the author's own words, observations made in the 
year It was to be fiearly two centuries before the importance 
to medicine of these observations, entitled "Very Small Living 
Creatures^^ by Anton van Leeuwenhoek, was to be realized and 
the irascible and secretive Dutch burghefs discovery of a new 
world of microscopic life was to lead to a modem theory of dis- 
ease. The work of Vesalius and Harvey built the foundation for 
the study of normal body mechanics. That of van Leeuwenhoek,, 
while only the first step in a progression did, nevertheless, offer 
a key which, once properly appreciated, was to result in an under- 
standing of morbid human functioning. The study of this world 
of the infinitely small resulted, in the nineteenth century, in the 
work of some of the most hnportant men in medicine; men whose 
achievements occupy the larger part of this section. Today ^ 
probably most of medical research is similarly concerned. 

In view of much of the evidence, it may seem surprising that 
the connection between microbes and disease required so long to 
become apparent. In "On the Mode of Comrmmication of Chol- 
era John Snow proved that the water in the Broad Street pump 
was responsible for a contagion that resulted in cholera for those 
who drank it. He had no inkling of the true nature of that conta- 
gion although he was convinced that sanitary measures could put 
a stop to it. Contamination was the cause of the fantastic death 
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rate from puerperal fever in lying-in hospitals all over the nvorld. 
It existed in the cadaveric particles 'which clung to the hands of 
doctors after they had performed dissection. Ignaz Semmelweis, 
one of the martyrs of medicine^ proved this fact at the lying-in 
hospital at Vienna. He showed^ too, how cleansing the hands 
would end the contapon. His discovery, which was ridiculed and 
disbelieved, is the theme of one of the most dramatic selections in 
the book, *‘^The Cry and the Covenant'* by Morton Thompson. 
Semmelweis*s priceless contribution to the well-being of mankind 
earned for him only official hatred and injustice. He abandoned 
one position for another, hoping to obtain recognition. Eventually 
be became mentally affected, and died from blood poisoning of 
the finger, which he himself had proved identical with puerperal 
fever and had probably incurred during one of his last operations. 

Parenthetically, it should be stated that in his paper ^^The Con- 
tagiousness of Puerperal Feverf^ published in 183^, Oliver Wen- 
dell Holmes had perceived the nature of the physician*s role in 
carrying childbirth fever from one patient to another, a fact 
which had also been observed by others. Holmeses study of the 
problem, however, was purely theoretical. It involved him in 
controversy but had little effect on the methods of his fellow 
physicians. In fact his paper was all but forgotten until after the 
work of Semmelweis became known. 

Parenthetically also, before continuing with a discussion of the 
germ theory which is the main theme of the present section, we 
present another classic of medical literature, the quiet but moving 
account of an operation before either anesthesia or antisepsis: ^^Rab 
and His Friends*^ by John Brown. The selection owes its position 
here to the fact that its author, a well-known doctor of his day, 
was first apprenticed to the surgeon John Syme, whose daughter 
married Joseph Lister, founder of antisepsis. It has indeed been 
suggested that a reading of ^^RaV^ may have helped mm Listens 
mind toward the tragedy of surgical infection. 

It was Louis Pasteur who, more than any other single individ- 
ual, was to be the originator of the germ theory; but before him, 
there were, as always in scientific research, many tentative steps 
in the right direction. The cause of one of the bitterest con- 
troversies in the history of science, was the theory of spontaneous 
generation. The problem was this: could animals originate from 
sterile matter or must they in every case have ancestors like 
themselves? As Pasteur pointed oict, many writers of the seven- 
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teenth century had described the spontaneous generation of frogs 
from marsh mud and eels in the neater of rivers. If the doctrine 
were not correct^ inquired some investigators^ how could maggots 
arise in putrefying meat? To this the Italian Physician Francesco 
Redi replied that they had been deposited in the meat by flies. 
He covered his meat with gauze too fine for the flies^ eggs to drop 
through, and the maggots grew on the gauze. Later Rianme 
pointed out that the worm had not been ^engendered by the 
pollution in the apple but had on the contrary been responsible 
for the pollution. These researches dealt with gross objects, and 
with the rise of microscopic observation the idea of spontaneous 
generation, this time of microbes, was revived, particularly by 
Needham and Buff on. In ij6j, Spallanzani refuted the arguments 
of the generationists by pointing out flaws in the techniques used 
in their experiments. He proved that the putrefaction in broth 
would neff occur if all the little animals in it were killed by 
heating' and no more were admitted from outside. And putre- 
faction, as Pasteur pointed out, could be likened to disease, 

Pasteur first became interested in disease through the problem 
of the cause of fermentation. The’ eminent chemist Leibig was 
convinced that this represented a purely vhcmical change. Pasteur 
was able to prove that specific ferments were caused by specific 
organisms — that the souring of milk, for example, was caused by 
lactic acid bacilli, and that without their presence, milk would 
not sour. It was a simple step to the investigation of the souring 
of wine and the deterioration of beer, Pasteur was comnneed that 
there were many specific kinds of microorganisms and that the 
presence and reproduction of the wrong kinds was responsible for 
the deterioration. His opponents replied that the living organ- 
isms were the result and not the cause of the process — that they 
were spontaneously generated in fermentation, hi a brilliant but 
simple crucial experiment, Pasteur demolished them once and for 
all, and the issue has not since been of scientific importance. 

Meanwhile, in i860, the English Quaker Joseph Lister had 
become professor of surgery in the University of Glasgow and 
was deeply concerned with the problem of infection in wounds. 
The formation of pus and the appearance of blood poisoning were 
a mystery, which made any operation, however trivial in itself, a 
tragically dangerous venture. Lister knew that in the case of 
broken bones where the skin had not been opened, infection did 
•not appear; while if the skin was broken, the opposite was usually 
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the case. Something in the air^ he reasoned^ was responsible. He 
knew also of the work of Semmelweis — the ^^something^^ could 
be killed by proper sterilization. The final results of his think-^ 
ing came with Pasteur's studies of the diseases of wines — diseases 
which could be eliminated by the heating process known as ^^pas- 
teurization." Perhaps the germs that carried the diseases in the 
wine were similar to the germs causing infection in wounds. The 
story of his successful experiments, which at a stroke eliminated 
most of the hazards of infection in operations and entitled him 
to the position of the greatest surgeon of all time, are described 
in his own words in, ^^On the Antiseptic Principle of the Practice 
of Surgery." Asepsis has replaced antisepsis; the air is no longer 
considered the important carrying agent that Lister believed; but 
his contribution remains among the greatest in surgery. 

In Germany too the new idea spread, and almost simultaneously 
the provincial physician Robert Koch developed the techniques 
of staining of bacilli, of incubation, pure culturing, etc., which 
are the foundations of the science of bacteriology. His first major 
contribution was in the study of the anthrax bacillus. In the little 
town of Wollstein in benighted Posen, divorced from the stimulus 
of contact with other researchers and with home made apparatus 
he had invented, Koch described the entire life history of 
anthrax and showed how it could exist under unfavorable cir- 
cumstances for long periods in the form of spores. He originated 
a method of culturing it in the laboratory, outside the body of an 
hifected animal. Koch was to go on to greater and greater 
triumphs, which perhaps reached their peak in his discovery that 
tuberculosis was not due to ^"bad blood" or ^^bad heredity," but 
to a specific organism, the tubercle bacillus. He offered his con- 
elusions on March 2^, 1882, in a paper which is reprinted here, 
^"The Etiology of Tuberculosis." It is related that his audience 
greeted the ending of his oration with profound and utter silence. 
His opponent Virchow — one of the leaders in modern medicine, 
the founder of cellular pathology — who had attacked^ the idea 
of the specificity of tuberculosis, left the room without attempting 
a reply. Paul Ehrlich, who was to discover salvarsan and who was 
also present, wrote later, ^"That evening remains gran^en in my 
memory as the most majestic scientific event in which I have ever 
participated."^ It is unfortunate that a later event seriously 

*Sec “Robert Koch” by Laurason Brown, N. Y. Academy of Medicine 
lecture, September, 1932. 
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marred KocVs record. In 1890, Koch announced that in tuber- 
culin he had discovered a remedy for tuberculosis. The announce- 
ment caused almost hysterical rejoicing throughout the 'world, 
which was not borne out by subsequent experiment. 

Koch^s work on anthrax appeared in i8j6. Pasteur, who at the 
time was not fully acquainted with this work, carried the study 
further in 18^^. In i8jo he had shown how microbes were causing 
the diseases of silkworms and how these diseases could be eradi- 
cated, thus saving one of the most important industries of France. 
Now he obtained a pure culture of anthrax and, through a 
chance observation, made another notable contribution to medi- 
cine. In his investigation of chicken cholera, he had observed that 
old cultures which had been permitted to stand for several weeks, 
when given to chickens would sicken but not kill them. Moreover, 
such chickens were thus rendered immune and fresh active 
germs had po effect on them. He determined to use a similar tech- 
nique with anthrax. In an occasion as dramatic as that of Koch^s 
oration on tuberculosis, Pasteur, in the sheepfolds of Chartres, 
inoculated fifty sheep with virulent anthrax culture, vaccinated 
half of them and with superb confidence predicted that the un- 
vaccinated sheep would all die while the vaccinated ones would 
all live. As the result of his experiment appeared, he was greeted 
with cheers — he had been proved completely correct. 

Still Pasteur had not used his talents on human disease. But with 
the background he had established, he now approached one of 
the most dreadful of human maladies — hydrophobia, or rabies. 
His success was a direct outgrowth of what he had done 
before atid is not perhaps his greatest scientific triumph. For 
humaii interest, however, it is unsurpassed and for that reason 
we have chosen ^^Louis Pasteur and the Conquest of Rabies*^ 
from the biography by his son-in-law, Rene V allery-Radot. 

As an interesting sidelight on Pasteur and his work, we present 
excerpts from his writings under the title ^^On Experimental 
Science.'^' Pasteur is often accused of irascibility and even of 
brutality in his controversies with scientists who in his view 
failed to recognize the truth. His inherent generosity in the 
presence of true greatness is shown in "'On Claude Bernard and 
His Work.^'^ It was Bernardos early ambition to be a playwright. 
Instead he became the founder of experimental medicine, which 
is the artificial production of disease by chemical and physical 
'means. His chief discovery was that the liver has the power of 



GREAT ADVENTURES IN MEDICINE 


^o8 

converting sugar from food into a substance knovm as glycogen^ 
a form of fuel which can be utilized by the body. Hardly less 
important were his work on the physiology of digestion^ in which 
he showed that the work of the stomach was only a preparatory 
act; on how the ^^Vaso-Motor Mechanism"^ controls the blood 
supply; and on the glands of internal secretion. His discoveries 
were so numerous and so fundamental that he is usually con-^ 
sidered the father of modem physiology. 

While Pasteur and Koch were searching in their laboratories 
for the causes of disease, another struggle, for adequate care of 
the sick at the bedside and in the hospitals, was taking place. By 
the end of the century the awful situation in the hospitals had 
changed entirely, due largely to the efforts of a single woman. 

The story of Florence Nightingale has been told many times 
but never so vividly as in the recent biography by Cecil Wood- 
ham-Smith. Her account of the frightful conditioiis in English 
hospitals in the mid-nineteenth century is almost unbelievable 
today. *^In 184.$,^^ she writes, hospitals were places of degradation 
and squalor. ^Hospital smell,^ the result of dirt and lack of sanita- 
tion, was accepted as unavoidable and was commonly so over- 
powering that persons entering the wards for the first time were 
seized with nausea ... The patients came from slum tenements 
. . . from hovels, from cellars where cholera lurked. Gin and brandy 
were smuggled into the wards, and fearful scenes took place, 
ending by half-dying creatures attacking each other in frenzy or 
writhing in fits?* When, therefore, in Florence Nightingale, 
called like Joan of Arc to a service she could not at first define, 
decided to enter the field of nursing, the horror of her prim Vic- 
torian family was understandable. Nurses were drunkards, nurses 
were prostitutes — no respectable woman would think of entering 
a hospital. Even Miss Nightingale confessed that the head of a 
London hospital had told her that ^'she had never known a nurse 
who was not drunken, and there was immoral conduct practiced 
in the very wards?* Charles Dickens* portrait of such a nurse in 
^^Martin Chuzzlewit** is famous, and ^^Sairey Gamp,** described 
in the selection which follows, a byword. 

Yet Florence Nightingale persisted, giving her entire life to the 
founding of the nursing profession — a movement which spread 
to every part of the world. In the selection used here, Cecil 
Woodham-Smith gives a dramatic account of the horrors Flor- 
ence Nightingale encountered in the Crimea, of her difficulties 
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with lethargic British officialdom, and of her determined struggle 
to make conditions bearable for the wounded. 

In those years while Miss Nightingale was wirming her fight 
in the Crimea, a child was bom in England who became a doctor, 
who practiced in Africa during the Boer War and who also saw 
the horrors of combat. He is remembered today, however, not 
for his doctoring but for his creation of the greatest of fictional 
detectives, Sherlock Holmes. A. Conan Doyle also wrote on a 
variety of medical subjects, and as our final selection, we offer 
his whimsical account of a young doctor's introduction to the 
operating theatre, “His First Operation." 



Very Small Living Creatures 


ANTON VAN LEEUWENHOEK 


In the year 1675 I discovered very small living creatures in rain 
'water, which had stood but few days in a new earthen pot glazed 
blue within. This invited me to view this water with great atten- 
tion, especially those little animals appearing to me ten thousand 
times less than those represented by Monsieur Swammerdam, and 
by him called water fleas, or water lice, which may be perceived 
in the water with the naked eye. 

The first sort I several times observed to consist of five, six, 
seven, or eight clear globules without being able to discern any 
film that held them together, or contained them. When these 
animalcula or living atoms moved, they put forth two little horns, 
continually moving. The space between these two horns was flat, 
though the rest of the body was roundish, sharpening a little 
toward the end, where they had a tail, near four times the length 
of the whole body, of the thickness, by my microscope, of a 
spider’s web; at the end of which appeared a globule of the size 
of one of those which made up the body. These little creatures, 
if they chanced to light on the least filament or string, or other 
particle, were entangled therein, extending their body in a long 
round and endeavoring to disentangle their tail. Their motion of 
extension and contraction continued awhile; and I have seen 
several thousands of these poor little creatures, within the space 
of a grain of gross sand, lie fast clustered together in a few 
filaments. 

I also discovered a second sort, of an oval figure; and I imagined 
their head to stand on a sharp end. These were a little longer than 
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the former. The inferior part of their body is flat, furnished with< 
several extremely thin feet, which moved very nimbly. The uppeiT 
part of the body was round, and had within eight, ten, or twelve 
globules, where they were very clear. These little animals some- 
times changed their figure into a perfect round, especially when 
they came to lie on a dry place. Their body was also very flexible; 
for as soon as they struck against the smallest fibre or string their 
body was bent in, which bending presently jerked out again. 
When I put any of them on a dry place I observed that, changing 
themselves into a round, their body was raised pyramidal-wise 
with an extant point in the middle; and having lain thus a little 
while, with a motion of their feet, they burst asunder, and the 
globules were presently diffused and dissipated, so that 1 could 
not discern the least thing of any film, in which the globules had 
doubtless been enclosed; and at this time of their bursting asunder 
I was able ^o discover more globules than when they were alive. 

I observed a third sort of little animal that were twice as long 
as broad, and to my eye eight times smaller than the first. Yes, I 
thought I discerned little feet, whereby they moved very briskly, 
both in round and straight line. 

There was a fourth sort, which were so small that I was not able 
to give them any figure at all. These were a thousand times smaller 
than the eye of a large louse. These exceeded all the former in 
celerity. I have often observed them to stand still as it were on a 
point, and then turn themselves about with that swiftness, as we 
see a top turn round, the circumference they made being no 
larger than that of a grain of small sand, and then extending 
themselves straight forward, and by and by lying in a bending 
posture. I discovered also several other sorts of animals; these 
were generally made up of such soft parts, as the former, that 
they burst asunder as soon as they came to want water. 

May 26, it rained hard; the rain growing less, I caused some of 
that rain water running down from the housetop to be gathered 
in a clean glass, after it had been washed two or three times with 
water. And in this I observed some few very small living creatures, 
and seeing them, I thought they might have been produced in the 
leaded gutters in some water that had remained there before. 

I perceived in pure water, after some days, more of those ani- 
mals, as also some that were somewhat larger. And I imagined 
that many thousands of these little creatures do not equal an 
ordinary grain of sand in bulk; and comparing them with a cheese 



GREAT ADVENTURES IN MEDICINE 


!tI2 

mite, 'which may be seen to move with the naked eye, I make the 
proportion of one of these small water creatures to a cheese mite 
to be like that of a bee to a horse; for the circumference of one 
of these little animals in water is not so large as the thickness of a 
hair in a cheese mite. 

In another quantity of rain water, exposed for some days to the 
air, I observed some thousands of them in a drop of water, which 
were of the smallest sort that I had seen hitherto. And in some 
time after I observed, besides the animals already noted, a sort of 
creature that was eight times as large, of almost a round figure; 
and as those very small animalcula swam gently among each other, 
moving as gnats do in the air, so did these larger ones move far 
more swiftly, tumbling round as it were, and then making a sud- 
den downfall. 

In the waters of the river Maese I saw very small creatures of 
different kinds and colors, and so small that I could very hardly 
discern their figures; but the number of them was far less than 
those found in rain water. In the water of a very cold well in the 
autumn I discovered a very great number of living animals, very 
small, that were exceedingly clear, and a little larger than the 
smallest I ever saw. In sea water I observed at first a little blackish 
animal, looking as if it had been made up of two globules. This 
creature had a peculiar motion, resembling the skipping of a flea 
on white paper, so that it might very well be called a water flea; 
but it was far less than the eye of that little animal, which Dr. 
Swammerdam calls the water flea. I also discovered little creatures 
therein that were clear, of the same size with the former animal, 
but of an oval figure, having a serpentine motion. I further no- 
ticed a third sort, which were very slow in their motion; their 
body was of a mouse color, clear toward the oval point; and be- 
fore the head and behind the body there stood out a sharp little 
point anglewise. This sort was a little larger. But there was yet a 
fourth somewhat longer than oval. Yet of all these sorts there 
were but a few of each. Some days after viewing this water I saw 
a hundred where before I had seen but one; but these were of 
another figure, and not only less, but they were also ^tery clear, 
and of an oblong oval figure, only with this difference,5that their 
heads ended sharper; and although they were a thousand times 
smaller than a small grain of sand, yet when they lay out of the 
water in a dry place they burst in pieces and spread into three or 
four very little globules, and into some aqueous matter, without 
any other parts appearing in them. 
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Having put about one third of an ounce of whole pepper in 
water, and it having lain about three weeks in the water, to which 
I had twice added some snow water, the other water being in 
great part exhaled, I discerned in it with great surprise an incred- 
ible number of little animals, of divers kinds, and among the rest, 
some that were three or four times as long as broad; but their 
whole thickness did not much exceed the hair of a louse. They 
had a very pretty motion, often tumbling about and sideways; 
and when the water was let to run off from them they turned 
round like a top; at first their body changed into an oval, and 
afterwards, when the circular motion ceased, they returned to 
their former length. The second sort of creatures discovered in 
this water were of a perfect oval figure, and they had no less 
pleasing or nimble a motion than the former; and tliese were in 
far greater numbers. There was a third sort, which exceeded the 
two former in number, and these had tails like those I had for- 
merly observed in rain water. The fourth sort, which moved 
through the three former sorts, were incredibly small, so that I 
judged that if one hundred of them lay one by another they 
would not equal the length of a grain of coarse sand; and accord- 
ing to this estimate, one million of them could not equal the 
dimensions of a grain of such coarse sand. There was discovered 
a fifth sort, which had near the thickness of the former, but almost 
twice the length. 

In snow water, which had been about three years in a glass 
bottle well stopped, I could discover no living creatures; and 
having poured some of it into a porcelain teacup, and put therein 
half an ounce of whole pepper, after some days I observed some 
animalcula, and those exceedingly small ones, whose body seemed 
to me twice as long as broad, but they moved very slowly, and 
often circularly. I observed also a vast multitude of oval-figured 
animalcula, to the number of eight thousand in a single drop. 

Seventeenth Century 
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On the Mode of Communication 

of Cholera 

JOHN SNOW 

The most terrible outbreak of cholera which ever occurred in this 
kingdom is probably that which took place in Broad Street, 
Golden Square, and the adjoining streets, a few weeks ago. 
Within two hundred and fifty yards of the spot where Cambridge 
Street joins Broad Street there were upwards of five hundred fatal 
attacks of cholera in ten days. The mortality in this limited area 
probably equals any that was ever caused in this country, even by 
the plague; and it was much more sudden, as the greater number 
of cases terminated in a few hours. The mortality would undoubt- 
edly have been much greater had it not been for the flight of the 
population. Persons in furnished lodgings left first, then other 
lodgers went away, leaving their furniture to be sent for when 
they could meet with a place to put it in. Many housesVcrc closed 
altogether, owing to (he death of the proprietors; and in a great 
number of instances the tradesmen who remained had sent away 
their families; so that in less than six days from the commence- 
ment of the outbreak the most afflicted streets were deserted by 
more than three quarters of their inhabitants. 

There were a few cases of cholera in the neighborhood of 
Broad Street, Golden Square, in the latter part of August; and the 
so-called outbreak, which commenced in the night between the 
thirty-first of August and the first of September, was, as in all 
similar instances, only a violent increase of the malady. As soon 
as I became acquainted with the situation and extent of this irrup- 
tion of cholera I suspected some contamination of the water of 
the much-frequented street pump in Broad Street, near the end 
of Cambridge Street; but on examining the water, on the evening 
of the third of September, I found so little impurity in it of an 
organic nature that I hesitated to come to a conclusion. Further 
inquiry, however, showed me that there was no other circum- 
stance or agent common to the circumscribed locality in which 
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this sudden increase of cholera occurred, and not extending be- 
yond it, except the water of the above-mentioned pump. I found, 
moreover, that the water varied, during the next two days, in the 
amount of organic impurity visible to the naked eye, on close 
inspection, in the form of small white, flocculent particles; and I 
concluded that, at the commencement of the outbreak, it might 
possibly have been still more impure. I requested permission, 
therefore, to take a list, at the General Register Office, of the 
deaths from cholera, registered during the week ending the sec- 
ond of September, in the subdistricts of Golden Square, Berwick 
Street, and St. Ann’s, Soho, which was kindly granted. Eighty- 
nine deaths from cholera were registered during the week in the 
three subdistricts. Of these, only six occurred in the four first days 
of the week; four occurred on Thursday, the thirty-first of 
August; and the remaining seventy-nine on Friday and Saturday. 
I consi^er^d. therefore, that the outbreak commenced on the 
Thursday; and I made inquiry, in detail, respecting the eighty- 
three deaths registered as having taken place during the last three 
days of the week. 

On proceeding to the spot, I found that nearly all the deaths 
had taken place within a short distance of the pump. There were 
only ten deaths in houses situated decidedly nearer to another 
street pump. In five of these cases the families of the deceased 
persons informed me that they always sent to the pump in Broad 
Street, as they preferred the water to that of the pump which was 
nearer. In three other cases the deceased were children who went 
to school near the pump in Broad Street, Two of them were 
known to drink the water; and the parents of the third think it 
probable that it did so. The other two deaths, beyond the district 
which this pump supplies, represent only the amount of mortality 
from cholera that was occurring before the irruption took place. 

With regard to the deaths occurring in the locality belonging 
to the pump, there were sixty-one instances in which I was in- 
formed that the deceased persons used to drink the pump water 
from Broad Street, either constantly or occasionally. In six in- 
stances I could get no information, owing to the death or depart- 
ure of everyone connected with the deceased individuals; and in 
six cases I was informed that the deceased persons did not drink 
the pump water before their illness. 

The result of the inquiry, then, was that there had been no 
particular outbreak or increase of cholera, in this part of London, 
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except among the persons who were in the habit of drinking the 
water of the above-mentioned pump well 

I had an interview with the Board of Guardians of St. James’s 
parish, on the evening of Thursday, September 7, and represented 
the above circumstances to them. In consequence of what I said 
the handle of the pump was removed on the following day. . . . 

The additional facts that I have been able to ascertain are in 
accordance with those above related; and as regards the small 
number of those attacked, who were believed not to have drunk 
the water from the Broad Street pump, it must be obvious that 
there are various ways in which the deceased persons may have 
taken it without the knowledge of their friends. The water was 
used for mixing with spirits in all the public houses around. It was 
used likewise at dining rooms and coffeeshops. The keeper of a 
coffeeshop in the neighborhood, which was frequented by me- 
chanics, and where the pump water was supplied at dinnertime, 
informed me (on September 6) that she was already aware of 
nine of her customers who were dead. The pump water was also 
sold in various little shops, with a teaspoonful of effervescing 
powder in it, under the name of sherbet; and it may have been 
distributed in various other ways with which I am unacquainted. 
The pump was frequented much more than is usual, jpven for a 
London pump in a populous neighborhood. 

There are certain circumstances bearing on the subject of this 
outbreak of cholera which require to be mentioned. The work- 
house in Poland Street is more than three fourths surrounded by 
houses in which deaths from cholera occurred, yet out of five 
hundred and thirty-five inmates only five died of cholera, the 
other deaths which took place being those of persons admitted 
after they were attacked. The workhouse has a pump well on the 
premises, in addition to the supply from the Grand Junction 
Waterworks, and the inmates never sent to Broad Street for water. 
If the mortality in the workhouse had been equal to that in the 
streets immediately surrounding it on three sides, upwards of one 
hundred persons would have died. 

There is a brewery in Broad Street, near to the pump, and on 
perceiving that no brewer’s men were registered as having died 
of cholera, I called on Mr. Huggins, the proprietor. He informed 
me that there were about seventy workmen employed in the 
brewery, and that none of them had suffered from cholera — at 
least in a severe form— only two having been indisposed, and that 
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not seriously^ at the time the disease prevailed. The men are 
allowed a certain quantity of malt liquor^ and Mr. Huggins be- 
lieves they do not drink water at all; and he is quite certain that 
the workmen never obtained water from the pump in the street. 
There is a deep well in the brewery, in addition to the New River 
water. 

At the percussion-cap manufactory, 37 Broad Street, where, I 
understand, about two hundred workpeople were employed, two 
tubs were kept on the premises always supplied with water from 
the pump in the street, for those to drink who wished; and eight- 
een of these workpeople died of cholera at their own homes, 
sixteen men and two women. 

All the instances of communication of cholera through the 
medium of water, above related, have resulted from the contami- 
nation of a pump well, or some other limited supply of water; and 
the outbi;ieaks of cholera connected with the contamination, 
though sudden and intense, have been limited also; but when the 
water of a river becomes infected with the cholera evacuations 
emptied from on board ship, or passing down drains and sewers, 
the communication of the disease, though generally less sudden 
and violent, is much more widely extended; more especially when 
the river water is distributed by the steam engine and pipes con- 
nected with waterworks. Cholera may linger in the courts and 
alleys crowded with the poor, for reasons previously pointed out, 
but I know of no instance in which it has been generally spread 
through a town or neighborhood, among all classes of the com- 
munity, in which the drinking water has not been the medium of 
its diffusion. Each epidemic of cholera in London has borne a 
strict relation to the nature of the water supply of its different 
districts, being modified only by poverty and the crowding and 
want of cleanliness which always attend it. 

THE PREVENTION OF CHOLERA 

The measures which are required for the prevention of cholera, 
and all diseases which are communicated in the same way as 
cholera, are of a very simple kind. They may be divided into 
those which may be carried out in the presence of an epidemic, 
and those which, as they require time, should be taken before- 
hand. 

The measures which should be adopted during the presence of 
cholera may be enumerated as follows: 
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1. The strictest cleanliness should be observed by those about 
the sick. There should be a hand basin^ water, and towel in every 
room where there is a cholera patient, and care should be taken 
that they are frequently used by the nurse and other attendants, 
more particularly before touching any food. 

2. The soiled bed linen and body linen of the patient should be 
immersed in water as soon as they are removed, until such time 
as they can be washed, lest the evacuations should become dry and 
be wafted about as a fine dust. Articles of bedding and clothing 
which cannot be washed should be exposed for some time to a 
temperature of 212^ or upwards. 

3. Care should be taken that the water employed for drinking 
and preparing food (whether it come from a pump well or be 
conveyed in pipes) is not contaminated with the contents of 
cesspools, house drains, or sewers; or, in the event that water 
free from suspicion cannot be obtained, it should be well boiled, 
and, if possible, also filtered. 

Works are in progress for supplying a great part of London 
with water from the Thames, obtained, like that of the Lambeth 
Company, above Teddington Lock. Although this is not the best 
possible source for supplying a large town, it is a great improve- 
ment on the practice of many of the water companies; and the 
water, owing to filtration, and especially to its detention in large 
reservoirs, will probably be quite salubrious; at all events it will 
be mudi safer than that of the shallow pump wells of London, 
which are fed from very polluted sources. It is very desirable that 
the handles of nearly all the street pumps of London and other 
large towns should be fastened up, and the water used only for 
such purposes as watering the streets. A proper supply of water 
for the shipping in the Thames is much wanted. Water acquires 
a fiat taste by being boiled; but if it is filtered after it becomes 
cold it gets reaerated, and the flat or vapid taste is entirely 
removed. 

4. When cholera prevails very much in the neighborhood, all 
the provisions which are brought into the house should be well 
washed with clean water and exposed to a temperature of 212^ F.; 
or at least they should undergo one of these processej^ and be 
purified either by water or by fire. By being careful to Wash the 
hands, and taking due precautions with regard to food, I consider 
that a person may spend his time among cholera patients without 
exposing himself to any danger. 
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5. When a case of cholera or other communicable disease ap- 
pears among persons living in a crowded room, the healthy should 
be removed to another apartment* where it is practicable, leaving 
only those who are useful to wait on the sick. 

6. As it would be impossible to clean out coalpits, and establish 
privies and lavatories in them, or even to provide the means 
of eating a meal with anything like common decency, the time of 
working should be divided into periods of four hours instead 
of eight, so that the pitmen might go home to their meals and be 
prevented from taking food into the mines. 

7. The communicability of cholera ought not to be disguised 
from the people, under the idea that the knowledge of it would 
cause a panic or occasion the sick to be deserted. 

British people would not desert their friends or relatives in 
illness, though they should incur danger by attending to them; 
but the trufh is that to look on cholera as a “catching” disease, 
which one may avoid by a few simple precautions, is a much less 
discouraging doctrine than that which supposes it to depend on 
some mysterious state of the atmosphere in which we are all of us 
immersed and obliged to breathe. 

The measures which can be taken beforehand to provide 
against cholera and other epidemic diseases, which arc communi- 
cated in a similar way, are: 

8. To effect good and perfect drainage. 

9. To provide an ample supply of water quite free from con- 
tamination with the contents of sewers, cesspools, and house 
drains, or the refuse of people who navigate the rivers, 

10. To provide model lodginghouses for the vagrant class, and 
sufficient houseroom for the poor generally. 

The great benefit of the model lodginghouses arises from the 
circumstance that the apartments for cooking, eating, and sleeping 
arc distinct, and that all the proper offices which cleanliness and 
decency require are provided. The very poor who choose to 
avail themselves of these institutions suffer a rate of mortality as 
low as that of the most opulent classes. The public washhouses, 
which enable poor persons to wash the soiled linen of the sick or 
the healthy without doing it in the midst of the plates and dishes 
and provisions of the family, are well calculated to prevent the 
spread of disease. 

n. To inculcate habits of personal and domestic cleanliness 
among the people everywhere. 
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12. Some attention should undoubtedly be directed to persons^ 
and especially ships, arriving from infected places, in order to> 
segregate the sick from the healthy. In the instance of cholera 
the supervision would generally not require to be of long 
duration. 

I feel confident, however, that by attending to the above-men- 
tioned precautions, which I consider to be based on a correct 
knowledge of the cause of cholera, this disease may be rendercdi 
extremely rare, if indeed it may not be altogether banished from 
civilized countries. And the diminution of mortality ought not 
to stop with cholera. 

1824 


The Cry and the Covenant 

MORTON THOMPSON 

For an instant, as he walked with Klein on his first day as provi- 
sional assistant, in that silent, purposeful march, both in step, 
faces grave, the eyes of the patients following respectfully, Ignaz 
Philipp felt pride full force. His exultance was brief." It was suc- 
ceeded by embarrassment. He glanced to cither side covertly. He 
had almost strutted. No one had noticed. He contemplated him- 
self with disgust. Klein stopped at a bedside. Ignaz Philipp forgot 
everything and prepared to assist him. But Klein, ignoring the 
patient, had stooped and seized something on the floor. He 
showed Ignaz Philipp a curl of dust. 

“You see?’’ he said triumphantly. “Dust!” . . . 

“Order, Dr. Semmelweis. What we must have — whaz we shall 
have — is order. Dr. Boer had a reputation for keeping this clinic 
clean. We uphold that reputation. God sends [X)vejrty, but not 
dirt. This is your first day as assistant. See to it that I ntver again 
find anything in any ward with which to reproach you.” 

He walked a little, in silence. 

“I want to be able,” he continued after a while, “to;sit in my 
oflice and to know that at any hour of the day or night I may 
come where I will in the First Division and find every tid exactly 
the same distance apart, every floor precisely clean, every window 
entirely gleaming.” 
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“I was noticing the sheets, sir director. On some of the beds 
they are changed as often as once a week. And yet — ” 

“On the expenses of this division as a whole and in the matter 
of laundry charges in particular my budget has been precisely 
established. I may say that in all my career here the yearly bills 
have hardly varied more than a few groschen. It is unfortunate 
that they vary even that much.” 

“With respect, sir director, because of the discharge, the nat- 
ural staining, some of them, in fact, are very dirty — ” 

“They betray the normal consequences of hospital use. Their 
care conforms to the restrictions of their part in the budget. 
Naturally we do not expect that anyone should contemplate alter- 
ing the budget in the slightest particular.” 

“I regret having mentioned the matter, sir director — ” 

“It is of no consequence. That is how one learns. I want you to 
feel free to<*^ome to me at any time between one o’clock in the 
afternoon and three-thirty to discuss any matter that puzzles you. 
In that way I shall feel you completely understand what it is I 
desire here. Punctuality, order, regularity, attention to the 
smallest detail — that is how one gets bn. Dr. Semmelweis.” 

It was true, Ignaz Philipp reflected, that the First Division had 
a name for precision, for being well-kept, for being administered 
to near perfection. 

“I shall try to be a credit to you, sir director,” he said. . . . 

Markussovsky was sleeping heavily when Ignaz Philipp rose 
next morning. He dressed, he let himself out quietly. He walked 
briskly to the university. As he expected, Kolletschka was already 
in the dissection room. 

“Good morning, sir.” Ignaz Philipp looked about the room. 
“Where is Dr. Lautner?” 

“I hope he is sleeping, Naci. How much sleep are you getting 
lately?” 

Ignaz Philipp pointed to a nearby cadaver. 

“Not so much as him.” 

“Still, you are young. When you’re old as I am there will still 
be plenty of time for work.” 

“They keep dying, sir. They keep on dying.” 

“I don’t think we will ever find the reason here.” 

“I know. We keep turning the same findings over and over. But 
the secret must be here. There is no other place to look for it.” 



222 


GREAT ADVENTURES IN MEDICINE 


“We’ve examined so many women dead of childbed fever, 
Naci.” 

“I can’t help it, sir. There’s no place else to look. And always — 
perhaps the next one will give up the secret. Perhaps we’re over- 
looking something. Perhaps if we do enough postmortems we will 
find it. And it will be something very simple. Something, perhaps, 
w e have been looking at all the time.” 

“It doesn’t do any harm to look, certainly. You’re learning a lot 
of gynaecology, that’s certain.” 

“That’s right.” He moved to a table and looked at the body. 

“The same sort of fluid in the thorax — ” 

Kolletschka nodded sadly. 

“A milky, putrid lymph in the lungs — ^pus around the ovaries — 
inflammation in the uterus — clots — ^some gangrene — the perito- 
neum inflamed — ” 

“Always, always the same — ” 

“Blisters of pus and foul-smelling fluid under the skin — ” 

Ignaz Philipp swallowed. 

“Well, there’s nothing new here.” 

“No, Naci. Nor yesterday. Nor — Do you know you’ve exam- 
ined more than a hundred bodies now?” 

“Not all of them ate the same, sir. Some of theiQ, are slightly 
different — ” 

“Yes, that’s true. But all of them — ” 

“AH of them have at least one thing in common. They die. 
These are women, sir, healthy women. And they walk into the 
best hospital in the world. And they deliver healthy babies. And 
then they die. Why do they die? I don’t know. How comes this 
disease? I don’t know. But I see them every day. I look on, I 
observe, I watch them, powerless. But I have not yet reached the 
point where I can watch them indifferently. And so long as I con- 
tinue to seek a cause and a remedy I’m not so ashamed at least to 
look them in the eye, one human being to another.” 

“Well, we’ll keep on hunting, you and I, as long as you please. 
As for me, one never gets done learning anatomy. Whjo knows? 
Perhaps I will discover something too. You come here any time, 
Naci. I’ll always be glad to help.” 

“You have, sir. You always have. . . 

As he left the anatomy room and walked hastily to duty in the 
First Division, Ignaz Philipp marveled, as always, at Kolletschka’s 
patience, his quietness, his warmth, and his affection. He thought 
with awe of his good fortune in such a friend. . . . 
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He made his first discovery. He discovered from his statistics 
that during six years three times as many women died in the First 
Division as in the adjoining Second Division. He looked up from 
his papers. A faint hope pulsed in him. His heart beat faster. . . . 

Month after frantic month Ignaz Philipp continued frantically 
to seek a clue to the cause of puerperal fever. In January he came 
upon a new theory. Authorities blamed male sperm for inoculat- 
ing women with the fever. He began new research. At the end of 
January he had proven glumly that only by an incredible coin- 
cidence could three times as many men be poisonous to women in 
the First Clinic as in the Second. The deaths continued. Then 
they slowed. He grimaced as he watched them decline. Puerperal 
fever patients were being quietly transferred, undiagnosed, when 
the death rate in the First Division neared a figure that might 
disturb the Imperial Court. But there was a limit, he knew, to the 
number of cases the General Hospital could absorb. “There” — 
he smiled^rihily— “there they have a death rate to consider also.” 

On the twenty-seventh of February, 1846, obeying almost 
overwhelming faculty pressure, Klein reluctantly appointed him 
first assistant. Now, if it was possible, he worked harder than 
before. There were still theories to explore. There was no lack of 
learned theories. There was no lack of authorities. One after the 
other his research rejected such verdicts as summer heat and 
winter cold, the immorality of the women, the pestilential nature 
of the timbers and mortar, of the very building which enclosed 
the maternity hospital. AH these things to which childbed fever 
was learnedly ascribed were common to both divisions. But the 
First Division’s death rate continued invariably higher, and day 
by day the women continued to sicken, to cry out, to implore 
him, and to die. 

“I have examined every possible cause,” he begged Skoda. “You 
must help me now, for I have exhausted the authorities.” 

“There are so many hypotheses. So many great men have made 
them with utter assurance. One of them, my boy, must be right.” 

“They are not right. Not one. I have tested them all. Not one 
is right. . . 

The death rate that October soared so high in the Maternity 
Hospital that it could no longer be ignored. A commission was 
appointed to investigate. The commission met in November. A 
week later it handed down its findings. It blamed the outbreak of 
puerperal fever on the presence of foreign students. There were 
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then forty-two foreign students studying obstetrics at the uni- 
versity. Their number was cut to twenty. . . . 

In France, in England, in Scotland, in Ireland, in America, in 
Italy, in whatever country there were hospitals, women came to 
give birth to children. And puerperal fever in this year killed one 
out of ten, one out of twenty, one out of five, one out of three. 
And sometimes it killed them all. 

Spring came late that year, winter lingered, at Graz travelers 
groaned about high snow in the Alpine passes. Ignaz Philipp and 
Markussovsky skirted the high Alps, the stagecoach rumbled 
southward toward Trieste. For a day they sat quietly. They ig- 
nored their fellow passengers. Always they gazed at the changing 
landscape, sometimes seeing it, sometimes staring blindly. 

On the morning of the second day Ignaz Philipp said abruptly, 
“What I am looking for is in the First Division and nowhere else.’’ 

His tone was final. His mind was calm and assured. The last 
doubts had left him. . . . 

From Treviso over the road the Romans built the stagecoach 
rumbled to Venice. In Treviso the red wine foamed but in Venice 
the Basilica of St. Peter pressed its age upon their mouths and 
they were silent. They sketched the tombstones of Capasantos and 
palaces and olive trees. They saw the ocean. They tasted the 
Adriatic upon their lips, salty, long before they saw its blue, and 
in the heart of Ignaz Philipp, a boy from Hungary who had seen 
only the Danube but had often sent his dreams down it, the ocean 
sent a great pain and humbleness and longing. And in Trieste the 
steam vessels lay idly, long lines of them, their hawsers languidly 
adip in the soft waters, like so many great ladies. Here the moun- 
tains crowded down to the sea; home they were green and trees 
browsed on them; here they were stripped, their ribs bared to the 
blown spume, . , . 

The days passed, the halcyon days, the golden days, vivid with 
great paintings, tumultuous with storied castles, with music, 
with wine, with unending curious things to explore and admire, 
with laughing girls and strange tongues and always the Adriatic. 
The last few days they lay on the warm sands of Lido, simply 
resting, musing at a blue sky, a galloping of dappled clouds, con- 
tent to wait for sunset. 

It was over at last. 

On March 20 he and Markussovsky arrived in Vienna. They 
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Stepped from the stagecoach from warm golden spring into 
Austria’s bitter winter. The next morning he reported for duty 
in the First Division. He was first assistant again. 

“WelV* said Klein, “this time I shall have perhaps your undi- 
vided attention.” 

“I have always tried to give you that, sir professor.” 

“Your comments are not necessary. Did you enjoy Venice? 
. . . fine ... are you rested? . . . splendid . . . that will be all.” 

Ignaz Philipp walked to the door of the office. 

“By the way, what was it Kolletschka was working on when 
you left.?” 

“He was experimenting with a stain he had developed for tissue 
mounted on microscopic slides — ^that and some work on lung 
tissue.” 

“I see. Perhaps that’s what made him careless. One should de- 
vote all on^’s energies in that to which one is assigned. One hopes 
you profit from the lesson.” 

Cold, bitter cold clamped heavily on Ignaz Philipp’s heart. He 
stared at Klein. His pulse pounded. He held his breath. 

“What” — he licked his lips — “what’s the matter with Kollet- 
schka?” 

“He’s dead. Didn’t anyone tell you? Died on the thirteenth of 
March, Cadaveric poisoning. Student pricked his finger while 
they were dissecting a corpse in class. We have a new provisional 
assistant. His name is Fleischer. See that he works. You may go.” 

He made his rounds mechanically. He led the students through 
the wards. He inspected the journal. Kolletschka was dead. He 
could think of notliing else. Jakob Kolletschka, aged forty-three, 
a true man, a friend, decent, gentle Kolletschka. He shut the 
journal. He walked from the First Division into the Second. 

“What has happened, Bartsch? What happened to Kolletschka?” 

“I’m sorry, Semmelweis. I knew it was going to be terrible for 
you. . . 

“Why didn’t you write? Why didn’t someone tell me?” 

“Professor Skoda said no. Ah, man, you were enjoying yourself 
— ^what good would it have done?” 

“Tell me, Bartsch. Tell me what happened.” 

“It happened in class. He and a student were demonstrating 
visceral anatomy. The student was incising. He was clumsy and 
Kolletschka moved his hand to help him. The student nicked the 
end of his finger.” 
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‘•And that’s all?” 

“It bled a little. It was a small nick, nothing much. Kolletschka 
went on with the lesson. You and I have had such nicks. But the 
next day he fell ill. He got worse. He was dead within the week. 
Cadaveric poisoning.” 

Bartsch looked down. Through the minds of both men rasped 
the refrain of agony in which men died of cadaveric poisoning. 

“I thank you, Bartsch.” Gentle Jakob. Gentle Jakob suffering. 

“I’m sorry, Semmelweis. I know you were friends. ...” 

“Thank you . . Jakob screaming, Jakob dead, Jakob dying. 

He finished his duties that day in almost complete silence. He 
saw the faces of the sick and the agonized. But often the face of 
Jakob was on the pillow. And often the voice was Kolletschka’s. 

The next day he rose early and went to the dissecting rooms. 
He worked alone. Kolletschka was gone. That night with Roki- 
tansky, Hebra, Skoda, he bowed in silence before Frau Kol- 
letschka. 

Scrupulously he resumed where he had left off almost a month 
before. He dissected. He reported at the clinic. He worked 
harder than before. Each case became his own case, to each 
woman he fought to give some solace. He looked at them, row 
after row, each mattress freighted with its weight of misery and 
fear, and his heart surrendered to them utterly. 

They had no money. They were sick. There was no place else 
for them to go. And 6ach knew she was in a place of deadly peril. 
Each knew the bed might be her deathbed. Their eyes begged 
reassurance. They pleaded humbly to be healed, not to die, to 
have their babies and be released. They woke in fear and they 
bore in fear and they slept in fear. And that is how they died. 

He set himself again to the hopeless task of saving them. He sat 
with them, he babied them, he fed them, he petted them, he 
worked with them as he had not dreamed a man could work. 
And he watched them die. A part of him died with them. 

Nothing had changed. In the wards the beds were placed exactly 
equidistant. The same smells poisoned each breath. Tht patients 
were other patients than on his first day nearly two years ago. 
The faces were different. The bodies were the same. Thfc poverty 
that brought them was the same poverty. The pregnancies had not 
changed. The killing went on. The screams and the prayers con- 
tinued. The deaths had not changed. Nothing had changed. 

The frenzied hours had come to nothing. All that he had worked 
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for had come to nothing. He had worked in vain. The days of 
unending struggle, the nights of study, the weeks of research, 
the months of raging battle, the sum of his life and his prayers and 
his unquenchable determination was here in this clinic, this day. 
Here was the whole sum. And here was the sum of puerperal 
fever. He had altered nothing. 

The killing went on. . . . 

In the first ten days following his return to duty the death rate 
from puerperal fever which had subsided to an incredible 1.92 per 
cent rose abruptly to 3.60 per cent. He redoubled his dissecting. 
He rushed back to the wards and flogged himself to greater 
effort. The women screamed, they looked at him, imploring, he 
smiled a set smile, his eyes ached with pity, his hands detected 
the inevitable even as his voice tried to assure them. At the end 
of April the death rate had risen to 18.27 per cent. He set the 
figure in his records carefully. 

He left^tfie clinic early that evening. He met Bartsch on the 
steps outside the hospital. For a few blocks their way lay together, 
can see by your face you’ve had no luck yet.” 

“I’ve had no luck. I’ve had nothing. Not even hope.” 

“Ah, well. It’s not been a complete loss. All that dissection, all 
that work, you couldn’t help sharpening your surgery and 
gynaecology.” 

“And what does it all come to^ I know nothing. Against 
puerperal fever I am as effective as if I had never studied medicine 
at all.” 

“So are we all, friend, so are we all. So it has always been. You 
forget that, I think. Yes, it has always been. And it always will be. 
You have allowed this to obsess you. You must face the unfor- 
tunate reality. It is like death, one of the normal consequences 
of living. And like death — there is no remedy, no hope, no 
answer.” 

“I know. Perhaps it is really hopeless. Perhaps I have always 
known it. But always there were the women, begging, and 
always my heart bent down to them. And always there was this 
to make one hopeful, to tantalize endlessly: Why does the First 
Division have three times as many deaths and four and five and 
six and ten times as the Second Division? When everything is the 
same in both divisions — ^why?” 

“Someday we will know. It will be a perfectly simple, perfectly 
natural explanation. . . .” 
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He went to see Skoda . • . Perhaps there was something he 
could say, some word, which would remain with Skoda, which 
might indame that great man so that he would pick up the 
problem. 

“IVe seen the latest figures,” Skoda said without preamble. 

Ignaz Philipp shook his head. 

“Yes, sir. They’re rising. . . 

“Be careful, my boy. He may be using his peculiar bookkeeping 
to get rid of you. You go away — the figures go down. You come 
back — the death rate mounts. Keep your counsel. Don’t be rash. 
Do your work. Be patient. Those who accept his figures — and 
his undiagnosed cases, and his cases diagnosed as peritonitis, 
typhus, and other things — they’re all together, all in the same 
clique with him. Say nothing rash. Be careful. Wait.” 

“I am doing my best. But the problem is for you, sir. Excuse 
me, that I blurt it out, but your great mind, your resources, you 
will solve it, sir. I know it.” 

“Well, well . . . someday perhaps I will have a look at it . . . 
And now tell me! What is the latest? What have you found?” 

“I will tell you. I will tell you an old story. Tomorrow it will 
be new. But there will be no change. You are at the hospital. You 
will admit a healthy woman. A sound, fine woman. This creature 
of God will come to you in the glory of health, groveling with 
fear. And you will tell her not to fear. You will use all your art. 
And she will have her child. And while you look at her, it will 
strike. There is, incredibly, a fever. There is vomiting. There is 
diarrhea. There is crunching pain. And now it is all over. In three 
days this healthy, praying woman is a burning, unrecognizable, 
insane corruption. And you will watch, helpless. And now she is 
gone. And we open her up. And we find — ” 

“Lymphangitis, phlebitis, bilateral pleuritis, pericarditis, perito- 
nitis, meningitis, metastases. . . .” 

“Yes, sir. . . .” 

“But you keep on trying.” 

“There’s that one clue — that higher rate in the First Clinic. 
For me it’s been a clue that leads nowhere ... for you, sir, who 
knows?” 

He looked at Skoda searchingly. 

“Yes . . . well . . . you must do what you must do^ boy. . . . 
Are you still working in the mornings? Dissecting?” 

Ignaz Philipp nodded. He looked down. 
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“That poor Kolletschka ... a great loss ... to you, particu- 
larly. . . 

“Fll never forget him. Nor you, sir.” 

“And to go — that way. Well, we all have to go — ^some way. 
There’s no remedy, you know. Still — cadaveric poisoning!” 

“I don’t know much about it.” 

“No. No one does.” 

“Only what happens.” 

“Only what happens. . . .” 

He left Skoda. With his eyes, with his thoughts, he said fare- 
well to him. Tonight he would see Hebra and Rokitansky and 
perhaps Haller. Perhaps one of them might take over the search 
. . . There was not much hope. He clung to what hope there was. 

He walked now to the graveyard where Kolletschka lay. It was 
in his mind to say good-by. Walking, he passed the morgue. He 
paused. He |iad never seen the death report. This, too, was Kol- 
letschka, 6i his friend the last sentence. 

He turned abruptly and went into the morgue. He entered the 
department of records. 

He opened the file. He turned the pages. He came to the case 
of Jakob Kolletschka. In the kingdom of God there was the sound 
of blowing bugles. 

He stared at the page, somberly. 

He began to read. 

The body of Jakob Kolletschka had died of cadaveric poisoning. 

He read on. The record was plain. 

It said; 

In the upper extremity the lymphatic system was badly in- 
flamed. 

The veins were inflamed and swollen. 

The tissues of his lungs were inflamed. 

The heart was inflamed. 

The inmost lining of his abdomen was inflamed, and the lining 
of his brain. 

And wherever the murder traveled, in the abdomen, the lungs, 
the veins, the lymph system, the brain, the eye, there was a milky 
fluid. There was the odor of putrefaction. There was the clear 
and stinking liquor of death. 

The poison had leaped through him, from his fingertip to his 
left eye. There were s\vellings there. 

The lymphatic system inflamed. . . . 
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The veins inflamed and swollen. . . . 

The record leaped out at him. 

Lymphangitis . . . phlebitis . • . bilateral pleurisy . . . pericarditis 
. . . peritonitis . . . meningitis . . . and metastases. . . . 

He heard a roaring. 

He stared at the report. 

He looked up. His breathing stopped. His ears rang with a 
clamor of Jericho. His eyes were blind with a great light. 

He closed the book of records. He left the morgue. He began 
to walk. His mind read and reread the records. He saw the very 
texture of the paper. He saw the handwriting. He saw every 
word. And now carefully, delicately, his mind sifted the last 
case of puerperal fever he had dissected. He watched his knife 
cutting. He saw the tissues. He reported the findings. He com- 
pared them with the record he had just seen. Step by step, fact 
by fact, the cases tallied. There was one difference. Jakob Kol- 
letschka had no uterus. In the woman the uterus and the cervix 
had been inflamed and the tubes and the ovaries. But the woman 
died and Kolletschka died. And the same thing had killed them 
both. His mind began slowly and carefully to select case after 
case, dead woman after dead woman. The dead were an endless 
procession. The cause of death was always the same. The symp- 
toms were identical. The thing that killed Kolletschka killed 
the women. 

And suddenly he remembered the dead babies, the heaped small 
ones, those who had died with symptoms like their dead mothers! 
The puzzling small ones, who could not have another small one 
like themselves in their uteri, the little boy infants who could 
never have a birth disease. And it, too, was clear now. They, too, 
had died of that which had killed Kolletschka. 

Kolletschka had died following a wound. 

But it was not the wound which had killed Kolletschka. 

The wound was only a pinprick. 

No man could die of such a tiny wound, a wound which shed 
perhaps four drops of blood. 

What, then, killed Kolletschka? 

His mind went back to the dissection. 

He pictured the scalpel. He saw it enter the flesh of the cadaver. 
It was shiny and clean. He saw the knife after the dissection had 
gone on a little time. It was foul-looking, corroded, stained, tar- 
nished. Instantly he remembered his final examination in chemistry. 
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He saw Stauern probe a foul-smelling bone fistula with a silver 
instrument. He saw the silver emerging, tarnished, black. 

“What makes this silver black?” 

And he heard himself answering: 

“It might be hydrogen sulfide — 

And Stauern: 

“It is acetic acid . • 

It wasn’t acetic acid, of course. For if acetic acid had coated 
the dissection knife, Kolletschka would not have died of it. And 
hydrogen sulfide would never kill a man unless he choked with 
it. It wasn’t hydrogen sulfide that had killed Jakob Kolletschka 
and it wasn’t acetic acid. 

No knife. . . . 

No chemical. . . . 

What remained? 

He saw the knife. He saw the blade, black, coated with cadav- 
eric mateEkr.v 

It was the cadaveric material. 

There was no other answer. 

The next thought was inexorable. . 

He saw himself dissecting women. They were dead of puerperal 
fever. He felt his fingers wet with the pus and the fluids of putre- 
faction. He saw those hands, partly wiped, entering the bodies of 
living women. The contagion passed from his fingers to the living 
tissues, to wounded tissues. He saw the women fever. He heard 
them scream. He saw them die. 

He shook violently. He was remembering. Spurred by pity, he 
bad plunged into dissection after dissection. He had dissected 
early in the mornings with Kolletschka. During the day he had 
dissected with the students. The more dissecting he did, the more 
infection he carried to the patients. And every student who dis- 
sected carried infection to the patients. 

A new light blinded him. Now also the riddle of the clinics was 
solved. The First Clinic had a higher death rate than the Second 
Clinic because in the Second Clinic there were only midwives. 
And midwives did not do dissections. 

Tgnaz Philipp Semmelweis had discovered the cause of puerperal 
fever. . . . 

He thought of the hospital. Instantly the discovery washed over 
hirn . . . a fever- plucked at him to go to the wards, to apply his 
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country was life. His countrymen were the living. He ached with 
impatience to begin. He knew that in a month after the discovery 
became known his work would be finished. For the first time 
in man’s long history women would no longer die of puerperal 
fever. In all the world the women of the world would go to their 
childbeds in safety. The murder would stop. In a month the dis- 
covery could succor the planet. It was absurdly simple. The 
remedy called for no special equipment. The remedy meant only 
the slightest change in the routine. 

To end puerperal fever one simply washed one’s hands. 

A basin must be placed in every ward. 

A pitcher of warm water. 

A bar of soap. 

A supply of towels. 

A gray horror swept him. He trembled, thinking of the women 
he had killed. No more must die. There was no time to lose. He 
seized his book of records. First, he said to himself, I must be 
honest. He dipped his quill into the inkpot. He began to write. 

The variations in the mortality as they occurred in the 
divisions can be attributed to the special occupations of the 
various members of the staff. As an assistant I took special 
interest in pathological anatomy. I dissected endlessly to dis- 
cover why these jvomen were dying. The mortality soared. 
Coflsequently must I here make my confession that God only 
knows the number of women whom I have consigned prema- 
turely to the grave. I have occupied myself with the cadaver 
to an extent reached by few obstetricians. However painful 
and depressing the recognition may be, there is no advantage 
in concealment; if the misfortune is not to remain permanent, 
the truth must be brought home to all concerned. . . . 

He closed the book. 

It was done now. It was all over. 

In a month puerperal fever would be a memory. 

He was at the hospital before dawn. He smiled genially. He 
talked pleasantly to amazed attendants. He walked, existing, from 
ward to ward. He walked, shuddering, past the autopsy room. 
Henceforth he would do no more dissecting. 

He chafed to begin. He bit his lips to keep from crying out. He 
wanted to run through the wards, to rouse the patients, to cry 
to them all: “It’s over, mothers! It’s all over! There will be no 
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more puerperal fever!” He mastered himself. The students 
arrived. 

He tried to find words to begin. His eyes filled. They waited, 
wondering. 

“There will be no more puerperal fever,” he blurted suddenly. 
They looked at him in silence. He began again. 

“I have found the secret of puerperal fever. Gentlemen — ^it is 
all over. Professor Kolletschka — as you know, he died of cadaveric 
poisoning. The symptoms of which he died and the symptoms 
of women who die of puerperal fever are identical. There is no 
difference. I have seen the record. They are exactly the same.” 

They waited. He plunged on. 

“It is we who are the killers. It is the cadaveric particles clinging 
to our hands which pass into the bodies of the women we 
examine.” 

They gaped, waiting. 

“Gentlemdiv,” he said, his voice breaking with strain and joy, 
“from this day on we will all wash our hands!” 

The students slumped, disappointed. They began to look at one 
another significantly. They looked back at him coldly. 

“Is it understood? From this time forth no student — no midwife 
— no one in this division ever again will examine any patient 
without first washing his hands as he enters the ward.” 

There was an embarrassed silence. 

“May — may one know why, sir doctor?” 

He controlled the swift flash of anger. He smiled. They were 
students, after all. “It’s simple, boys. We must wash off those 
cadaveric particles. That is all. That is absolutely all. Now come. 
Now let us wash. With us begins the end of puerperal fever.” 

Some laughed. Some murmured angrily. Some shrugged. They 
went to the basins. Obediently they washed their hands. When 
they had finished he was waiting for them. 

“Now let me see them.” 

This was incredible. There was something of a nightmare al^ut 
this. Slowly, reluctantly, incredulously, they held out their 
hands. He examined them cheerfully and thoroughly. 

“Now come. Let us begin.” 

He walked to the wards. They followed after him. Rounds 
began. The tour ended. The students prepared to go to class. One 
of them stopped. 

“I beg your pardon, sir.” 



GREAT ADVENTURES IN MEDICINR 


234 

“Yes? You want to know more about the discovery, eh? 
Naturally! Fine! Come to me any time!” 

The student stared at him. 

“Will it be necessary to submit to that somewhat unusual per- 
formance every morning, sir doctor?” he asked, his lips tight. 

“Of course. One must be very careful now. Every morning, 
gentlemen. And every afternoon. In short, every time you ex- 
amine the patients. You see there’s nothing to it. We simply — 
wash.” 

The students lingered. They looked at one another uneasily. 
Another spoke. 

“With respect, sir doctor. Do you not consider this a somewhat 
humiliating performance?” 

Ignaz Philipp stopped smiling. He frowned a moment, thinking. 
He decided he had not understood. 

“Humiliating? To wash your hands?” He smiled. “I’m afraid 
— ^my thoughts were wandering — perhaps I didn’t understand. 
You found something objectionable?” 

“Some of us are undergraduates, sir doctor. Many of us are al- 
ready doctors. Will you be pleased to consider — ” 

“Wc aren’t schoolboys!” a student cried out. 

“As you know, sir, the midwives line up every morning in the 
Second Division to have their fingernails inspected. We aren’t 
midwives, sir, we are students and doctors. It is, to say the least, 
undignified — ” 

Ignaz Philipp looked at them open-mouthed. 

“But — ^but I have only asked you to wash your hands — ” 

“Your hypothesis, sir, with all respect, is still unproven — ” 

“Are we required to make ourselves ridiculous for the sake 
of an incredible experiment?” 

A vein in his left temple began to swell. It pulsed visibly. 

“Enough!” he shouted. His voice rang through the wards. He 
glared at them, still incredulous. “It is I who am ashamed. I have 
spoken to you as equals. I speak to you now as ypur superior. 
This division is my direct responsibility. I am from this day on, 
knowing what I know, responsible for every death that occurs in 
it. I have made my position perfectly plain. I belieVe puerperal 
fever can be eliminated by washing the hands. I teB you this. I 
ask you merely to wash your hands. You will wash your hands. 
You will do exactly as I say. If you find my requirements unsuit- 
able, you may pursue your studies elsewhere. You may transfer 
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to Berlin, if you like, where one out of three die. Or to Kiel, 
where one of four die. Or to Jena, where all die. You may go 
where you like. But here — ^so long as you attend this clinic — until 
this thing is proven otherwise — ^you will wash your hands!" 

In medicine the age of antisepsis had begun. 

Klein came on the second day. As always, rounds began at 
Bed 1 , in the labor room. Ignaz Philipp appeared in the doorway. 
Klein walked toward the bed. Ignaz Philipp walked quickly to 
bar his way. With a nod he tactfully indicated the basin. Klein 
looked. 

“What’s that for?" 

“To wash your hands, sir director,” Ignaz Philipp said in a low 
voice. 

Klein drew back. His face reddened. 

“Have you lost your senses? Is this some joke, Doctor?” 

“I have made a discovery, sir director, which I believe will end 
puerperahfe^r. I am positive I have discovered the cause. The 
remedy is simply washing the hands. It’s really not much to ask, 
is it, sir director?” 

Klein looked uncertainly at his hands. 

“Why was I not informed? If there is to be any change in the 
routine of this division I am instantly to be informed. You are 
aware of that. Doctor?” 

“You were not available, sir director. But I am happy to explain 
— to tell you all the circumstances — ” 

“If you have discoveries. Dr. Semmelweis, there is a certain, 
definite, well-known order for their presentation. One makes a 
report. One presents the report to one’s director. One receives the 
director’s permission to proceed.” 

“I put the report on your desk this morning, sir. I entered the 
procedure yesterday in the journal.” 

“But you began before you received permission. I am responsi- 
ble for this division. I must remind you, you are only first assistant. 
If you execute unsanctioned ideas, and the patients die, it is I 
who am responsible. And is it possible, Dr. Semmelweis, that you 
have forgotten the code of ethics? Is it possible that you are now 
prepared to experiment on patients?” 

Resolutely, his eyes dim with rage, his pulse pounding, Ignaz 
Philipp kept his voice even. Klein was no student. He was Klein. 
His dignity was offended. When he understood — 
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“The patients were hardly in peril, sir. The students and the 
midwives merely washed their hands.” 

“Morning rounds is not the time to begin some innovation based 
on a flight of your imagination. Order must be and will be 
preserved, Dr. Semmelweis. From now on — ” 

“Not imagination, sir director. Not imagination, but proof! If 
you have read the report I submitted, you will recall that I exam- 
ined the death report of Dr. Kolletschka. I found that his tissues 
showed the same changes as the tissues of women dead of puerperal 
fever. That the dissecting knife carried into his body cadaveric 
particles which — ” 

“I am familiar with your report. It is not necessary to quote it 
to me. I am familiar with every comma in it. I pride myself, Dr. 
Semmelweis, on detail. I suggest you do likewise. I have read the 
full details of the coincidence. And now, if you please, stand 
out of my way — ” 

Ignaz Philipp reddened with rage. He barred Klein’s way. His 
hands clenched. 

“Win you accept the responsibility, then, of examining these 
women with unwashed hands^ For I must tell you I intend to 
report this discovery.” 

“You have told me nothing of proven medical value.” 

“I am not fighting for myself now. Dr. Klein. I am fighting for 
these women. I have, shown you plainly a means by which it is, to 
say the least, extremely probable that we can reduce the death 
rate in the First Division. I suggest to you, now, that such a re- 
duction will be to your credit. I have found a means of ending 
puerperal fever. It is not expensive. It does not demand great 
change in routine. It cannot affect the patients adversely. It is 
simply washing the hands.” 

Klein had grown a little pale. He stared at Ignaz Philipp fixedly. 
Ignaz Philipp waited. Klein licked his thin lips. 

“This is most irregular. Dr. Semmelweis. However—” 

He walked to the basin. 

“With respect, sir director — ^ most careful washing.” 

Klein stiffened. He hesitated a moment. Then h^ began to 
wash harder. 

At the end of May the death rate in the First Division had 
dropped from 18.26 per cent to 12.24 per cent. 

He was beside himself with joy. But soon he frowned. 

It was not enough. 
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Soap and water cleansed the hands. But wash as they would 
those students who dissected longest stiU wore on their hands 
the odor of the death room. The most conscientious students 
could kill the most patients. 

What shall I use? he asked himself. What shall I use against these 
deadly particles? 

Again his memory took him back to chemistry class. Again he 
heard the professor . . . 

“I deduced instantly you had just come from an anatomy lec- 
ture. A peculiar odor accompanied you. The odor was chlorine 
gas — and chlorine is a most effective agent in destroying contagion 
and putrid exhalatiotis of all kinds . . .” 

Liquor Chlorina . . . ! He smiled grimly. 

That day he ordered a quantity. He made a solution. 

“Soap and water,” he told the students at evening rounds, “is 
only partly^ effective. The odor of decay lingers. That is because 
the smallest 'particles are clinging to your hands in tiny crevices. 
From now on we will wash our hands in this solution.” 

There were angry murmurs. They turned sullen or exasperated 
faces upon him. 

“Wash,” he said. “Wash or leave the class.” 

They washed. He made the attendants wash in the strong-smell- 
ing solution. He made the midwives wash in it. They gritted their 
teeth. They daggered him with looks of hatred. They washed. 

In this time Ignaz Philipp walked the earth in tumult. Night 
and day became the same to him. He seldom went to bed. Often 
he slept sitting up, in the labor ward. His vigil was almost un- 
ceasing. He watched any person who approached a patient. He 
looked at the journal twenty times a day. Elation kept his heart 
pounding. Every hour and every moment was filled with the 
thunder of discovery. He lived in the wards. With his eyes he em- 
braced every patient, he protected them, his arms were around 
them. Klein was seldom in the wards now. He did not often 
attend classes. He busied himself with administration. Ignaz 
Philipp became the ruler of the First Division. He ruled with iron. 
He was absolute and unequivocal. He permitted no doubt. Re- 
sentment grew. He grew harsher. 

“My manner is sometimes unfortunate,” he conceded. “I do not 
mean to hurt your feelings. But these are human lives. Nobody 
will die of your hurt feelings. Thousands may die of your dirty 
hands. Wash, gentlemen! Wash!” 
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“But, sir, in science there is always room for the doubt — ^for 
the modification — for truth can be seen in many ways — 

“Here we do not permit doubt. Here there is nothing to 
discuss — ^until after you have washed your hands!” 

June ended. 

The records were summed. 

The death rate had dropped from 12.24 per cent to 2.38 per 
cent. 

The wards were quieter now. The screaming had died down. 
The faces of the women did not implore so much. Here and 
there in their beds there was even a timid smile. Furtively, hope 
had begun. 

He sat with Skoda, Hebra, and Rokitansky one night. From 
his pocket he drew the latest figures. 

“We know all about you,” waved Skoda. “WeVe heard about 
it.” 

“The death rate is dropping. It is dropping steadily.” 

“That’s fine. Now prepare for the letdown. Prepare yourself 
now for the day when the figures soar again.” 

“I don’t know, Joseph,” said Hebra. “It’s beginning to look as 
if he might be getting somewhere.” 

“Perhaps. Perhaps. All the same it’s no harm preparing oneself 
for what we all have experienced. For the beautiful experiment 
gone wrong. For — for what usually happens . . . And now let’s see 
those figures, my boy.” 

He and Hebra scanned Ignaz Philipp’s records silently. 

“Well,” said Skoda at last, “it looks as if you might have some- 
thing. Don’t let your hopes rise too high. Let’s see what the end 
of July brings. Even the Second Division has been known to go 
epidemic in July.” 

Ignaz Philipp left. A little worry began to gnaw at the edges of 
his elation. Skoda’s warnings rapped at him louder with each 
step. Halfway home he turned abruptly and returned to the 
maternity clinic. He looked over the sleeping wards. He peered 
into the delivery room. He spoke guardedly to the Attendants, 
to the students on night duty. He looked at them all warily. He 
glanced at their hands. He saw that the basins were fult He went 
into the students’ sleeping quarters and lay down. There were 
two deliveries that night. He assumed charge of both of them. 
The midwives looked at him with disgust. The students gave way 
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and shrugged. He was oblivious to them. He attended the patients. 

The days passed. 

Toward the middle of June, Klein summoned him. 

“I find that your experiments have become quite costly. Your 
use of Liquor Chlorina is costing us at least fifty kreutzer per 
patient. You will discontinue using it immediately.” 

Ignaz Philipp wandered to the wards dazed. He called the head 
midwife. He placed her in charge. He went to Skoda. He asked 
for the use of his library. He scanned rapidly through chemistry 
textbooks. He found the works of the great Justus von Leibig. 
He read them for hours. He made a great pile of notes. He left 
Skoda. He went to a pharmacy. He bought chemicals. 

When he returned to the Lying-in Division it was night. He 
went directly to the autopsy room. He mixed a solution. He re- 
moved the sheet from a cadaver. It had been prepared for demon- 
stration o^ deliveries. He plunged his hands into the cavity. He 
rubbed fhem together. He poured over his hands the solution he 
had prepared. Then he smelled his fingers. The odor of putre- 
faction was still strong. 

He made another solution. He repeated the experiment. He dis- 
carded the solution. He made another. . . . 

At about three o’clock in the morning he mixed a solution of 
water and chlorinated lime. He plunged his hands into the corpse. 
He used the solution. The odor had disappeared. 

He set down the proportions of the solution. He estimated the 
cost, rhe total came to less than a kreutzer per patient. He smiled 
grimly. 

The next morning Liquor Chlorina had been removed from 
beside the washbasins. In its stead was a large bottle of chlorinated 
lime solution. On Klein’s desk lay a full report, together with 
costs. 

The work went on. 

July ended. 

The records were summed. 

The death rate had sunk from 2.38 per cent to 1.20 per cent. 

The news swept the hospital and the univeisity. 

Skoda, Hebra, and Rokitansky now began to spread Ignaz 
Philipp’s doctrine. Haller attempted to compliment Klein. 

“I hope, my dear Primarius,” Klein said contemptuously, “that 
you are not of that number who regard this coincidence with the 
respect due a scientific fact. Rest assured, sir, welcome as your 
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compliments are, your confidence in that young man is mis- 
placed. His results are coincidence, sir. Pure coincidence.” 

“They appear to be facts, Doctor.” 

“Oh yes,” said Klein. He smiled. 

In August the death rate rose a little. It had been 1.20 per cent. 
Now it was 1.89 per cent. 

Suddenly the death rate leaped to 5.25 per cent. 

On a day in September Ignaz Philipp entered a ward in time 
to see four students pass by the basin, stop at a bed, prepare to 
thrust their unwashed hands into the body of a woman who had 
just delivered a child. 

For an instant he could not move. He was stupefied. 

A student pulled back the coverlet. 

“Now, Mother, just spread your legs apart — ” 

The student bent over. 

Ignaz Philipp rushed from the end of the ward. 

“Gentlemeni” he shouted. 

The students whirled. 

“You stupid imbeciles! You clod-brained — you irresponsible — 
arc you gone mad? Are you killers?” 

They shrank, mortified, their faces burning, the patients listen- 

ing- 

“I don’t like being talked to that way,” one cried. 

“Would you rather I took the sole of my shoe to you? Do you 
know what you’re doing? Do you know what my orders are?” 
“Look here. Doctor, with all respect, there are patients here — ” 
“No thanks to you!” 

“Really, Doctor, these patients have gotten well before without 
any of this childish handwashing in your foul-smelling solu- 
tions — ” 

“You will leave the class. You will report to Professor Haller. 
You will not return to class. I will not have you.” 

The others fell silent instantly. 

“I am not going to Professor Haller. I am going to another 
university. Some place where they behave with propriety and 
respect.” 

“You will leave instantly. Where you go is a matter of in- 
difference to me. You will not now or ever return to this class. 
You are dismissed for insubordination and disobedience. That 
report will follow you wherever you go. And if you take my 
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advice, you will leave medicine. You will cure more patients, 
resigned, than ever you will as a doctor. Now go.” 

The student left the ward in silence, passing red-faced between 
the rows of watching patients. 

He paused in the doorway. 

“You don’t think that’s the first time any of us have examined 
without washing our hands, do you>” he called mockingly. Then 
he disappeared down the corridor. 

Ignaz Philipp turned slowly to the remaining students, 

“Is this truc^^” 

“Well, sir doctor, the fact is — ” 

“Is what he says true?” 

They hung their heads. 

“I have explained to you — I have told you why cleanliness is- 
necessary — you have seen the results with your own eyes — and 
you still don’t wash your hands? You deliberately flout me? You 
sneak? Yoii evade for the joy of rebellion? You take these 
women’s lives in your hands — for a whim?” 

He spoke in a low voice. He could not believe it. His eyes were 
full of horror. 

“How long has this been going on^ How often — 

“Not many times, sir doctor.” 

“Just once or twice — ” 

“Just to see what would happen — ” 

“Come,” said Ignaz Philipp tiredly. “Come. I will show yotf 
what will happen.” 

He took them into the labor room. In a far bed, behind a 
screen, a woman was dying of puerperal fever. A great stench 
rose from about the bed. They stood by the bedside. She no 
longer saw them. Her eyes were glazed. Her breath left her chest 
painfully and returned in slow agony. 

“Let us sit here, gentlemen. Let us sit here to the last. Let us 
watch her die.” 

And so they sat until the woman breathed her last. . . . 

In October, in the First Division, there were two hundred and 
seventy-eight deliveries. The mortality was 3.95 per cent. 

“Now,” said Skoda, “I am willing^ to think that perhaps we 
have found something.” 

“Wait,” said Ignaz Philipp. “You have seen nothing.” 

In the first week of November, in the First Division, there were 
no deaths from puerperal fever. 
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“There’s no longer any use in waiting,” said Skoda. 

“What shall we do?” Rokitansky asked. 

“You, Hebra, you and I shall see Klein. He is the one to an- 
nounce it.” 

“Then tomorrow, my boy, be on your good behavior,” said 
Rokitansky. “Put him in the best possible mood. Flatter him. Do 
anything.” 

“I will do my best,” promised Ignaz Philipp. 

In the morning, after rounds, he went to Klein’s office. 

“It is somewhat irregular to come here at this hour,” he said 
humbly. 

“The hours from one-thirty to four o’clock each day are at 
your convenience,” said Klein. “You understand my feeling 
about order.” 

“I do understand, sir director. You will comprehend then the 
deep satisfaction that drew me here before the hour. I wish to 
report, sir, that thanks to your wise and able administration we 
may yet end this year with a mortality record lower than the 
Second Division.” 

Klein looked at him sharply. Ignaz Philipp’s face was grave. 

“It has been a privilege, sir director, to have worked with such 
a man as yourself.” 

“I find your admiration unexpected, Doctor. I would appre- 
ciate it even more if your hopes were based on science rather 
than emotion. The First Division’s mortality rate has always been 
higher than the Second Division’s. That is the order of things. It 
will, therefore, unquestionably always remain so.” 

“I had not thought about the order of things. You are probably 
quite right, sir director.” 

“Give a thought to the order of things. Doctor. Think of it 
oftener. It will help you.” 

“I shall, sir director.” 

“And in future — ” 

“From one-thirty until four o’clock, sir!” 

“Thank you for your compliments. It is not nece^ary to be 
impulsive. You may go now.” 

“Thank you, sir director.” 

Ignaz Philipp bowed. He walked out humbly. 

In the afternoon he watched from a ward as Skoda and Hebra 
walked toward Klein’s office. 

He did not see them leave. 
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In the evening he went quickly to Rokitansky’s house. Skoda 
was there, and Hebra. 

“We started with you,” said Hebra to Ignaz Philipp. “We re- 
viewed your work as a student, your postgraduate work, your 
long hours, the amount of work you did without complaint — 
we went over everything. We told him, God forgive us, how 
you respected him.” 

“The best we got from that,” said Skoda, “was the response that 
you were a radical, a troublemaker, a man without order or tact 
or respect for duly-constituted authority.” 

“We proceeded to the discovery. We showed him that it had 
become general knowledge throughout the hospital and university 
that you had hit upon something that might well be a boon to 
humanity. We begged him to face the records, to acknowledge 
the falling death rate, to join in the plan to eliminate puerperal 
fever.” 

“It was then,” said Skoda, “I offered him full credit for the 
discovery.” 

He paused. 

“He was shocked,” said Skoda. “He was shocked to his very 
core.” 

“He looked frightened,” said Hebra. 

“He considers the whole thing a wild concept, an irresponsible 
experiment which sooner or later will bring ridicule and contempt 
upon the whole Lying-in Division.” 

“He thought we were trying to trap him into being chief 
target for what he’s sure will follow.” 

“Did you show him the figures?” demanded Ignaz Philipp. 

“He said: ‘Anything can be done with figures, gentlemen. We 
are all familiar enough with coincidence.’ I asked him point- 
blank: ‘Do you consider these figures a coincidence. Professor?’ 
And he looked at me and blinked and said: ‘Do you, sir professor, 
consider them anything else?’ ” 

In the second week of November a pregnant woman was ad- 
mitted to the labor ward and assigned to bed Number i. In the 
morning Ignaz Philipp appeared with the students for rounds. 
They washed their hands with soap and w ater. They next washed 
with chloride-of-lime solution. They were inspected. They 
marched then to bed Number i. 

Upon examination she was discovered to be suffering from a 
carious knee joint. An ulcer had pocketed the region with pus. 
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The dirty dressing was replaced. They returned to the basins. 
They washed their hands and disinfected them with chloridc-of- 
lime solution. They went to bed Number 2, and bed Number 3 
followed, and so to the end of the ward. 

The next day fevers rose in the labor ward. On the second day 
fevers rose higher. In nine days eleven of the women died. 

Again there was no answer. 

It appeared that every precaution had been taken. 

Other women sickened. 

At the end of November, this month which had begun with no 
mortalities reached 4.47 per cent. Out of two hundred and forty- 
six patients, eleven had died. 

During the first week in December eight more died. 

Now there was only one course. 

The woman with the carious knee joint was placed in isolation. 
Everything that was used about her was kept from other patients. 
Attendants, midwives, and students were forbidden to touch her. 

The deaths stopped. 

No other women sickened. 

The mortality rate began to fall again. 

“It must have been contact with something else or that the very 
air of the labor room- was charged with the putrid matter,” Ignaz 
Philipp decided. 

“But isolation stopped it,” said Rokitansky. 

“Isolation stopped it.” 

“You know the answer, then,” said Skoda. 

“Henceforth,” Ignaz Philipp told the students next day, “all 
such cases are to be kept in strict isolation.” He entered the order 
in the journal. 

The mortality rate dropped steadily. Day followed day and 
there were no deaths. December ended. The mortality rate for 
the First Division was 2.93 per cent. Eight had died out of two 
hundred and seventy-three. 

“Well, Hebra?” said Skoda. 

Hebra, editor of the Vienna Medical Society Jourfial, smiled. 

“I had it written four days ago. And you?” 

“Pm going to write to Prague. To Nadherny himself.” 

“And I,” said Rokitansky, “shall put on my top hat and my 
ribbons and make a formal visit to Haller.” 

They turned to Ignaz Philipp. 

“What are you going to do?” 
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He stbod smiling at them, his eyes full of tears. 

‘i am going home and thank God for such friends. With Klein 
— one doesn’t expect much. With the students — ^well, even so not 
all of them are indifferent. But when the great men of the medical 
world — when Nadherny — when the others read the great Vienna 
Medical Journal — now, now I am happy. Now I know it is all 
over. In a month the murder will stop. My friends . . . my very 
dear friends. . . .” 

Skoda wrote that night to von Nadherny, head of the Univer- 
sity of Prague. 

In the Vienna Medical Society Journal, one of the most widely 
read medical periodicals in the world, Ferdinand Hebra, editor 
and head of Vienna University’s Department of Skin Diseases, 
wrote for the world to see: 

EXPERIENCE OF THE HIGHEST IMPORTANCE 
CONCERNING THE ETIOLOGY 
OF EPIDEMIC PUERPERAL FEVER 
AT THE LYING-IN HOSPITAL 

The Editor of this Journal feels- it is his duty to communi- 
cate to the medical profession . . . the following observations 
made by Dr. Semmelweis, Assistant in the First Obstetric 
Clinic in the General Hospital of this city. . . . 

Dr. Semmelweis . . . for five years at the hospital . . . 
thoroughly instructed . . . for the last two years has devoted 
special attention to the subject of midwifery and has under- 
taken the task of inquiring into the causes ... of the prevail- 
ing epidemic puerperal processes. . . . 

. . . observations aroused in him the thought that in lying-in 
hospitals . . . the patients might be inoculated by the ac- 
coucheur himself . . . and that puerperal fever was in most 
cases nothing else than cadaveric infection. 

In order to test this opinion it was laid down as a rule in the 
First Obstetric Clinic that everyone, before making an ex- 
amination of a pregnant woman, must first wash his hands in 
an aqueous solution of chloride of lime (Chloralis calcis 
unc. I, Aqua fontana lib. duas). The result was surprisingly 
favorable . . . April and May . . . rule not yet in force ... 100 
cases of labor ... 18 deaths ... in the following months up to 
November 26 ... 47 out of 1547 cases . . . 2.45 per cent. 
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From this circumstance the problem is perhaps solved, why 
in schools for midwives the proportion of the prevalent mor- 
tality is so favorable in comparison with . . . institutions for 
the training of medical students. An exception is the Mater- 
nite of Paris where, as is well known, postmortem examina- 
tions are conducted by the pupil-midwives. 

Three distinct facts of experience may perhaps still further 
confirm the conviction . . . extend still further its scope. Dr. 
Semmelweis believes that he can prove that: 

1. Owing to careless washing some student engaged in 
dissection caused the loss of several patients in the month of 
September. 

2. In the month of October, owing to frequent examina- 
tions of a patient in labor who suffered from a foul-smelling 
medullary sarcoma of the uterus, when washing was not 
practiced. 

3. Owing to a filthy discharge in an ulcer of the leg in one 
of the patients, several who were confined at the time were 
infected. 

Thus, therefore, the conveyance of a foul exudation from 
a living organism may be one cause which produces the puer- 
peral process. 

In publishing these experiences we invite the directors of all 
lying-in institutions ... to contribute the results of their in- 
vestigations cither to support or refute them. 

In one of the world’s most widely read medical journals in 
December 1847 this fact was brought out clearly: Puerperal fever 
is in most cases a cadaveric infection, but it is sometimes an infec- 
tion by means of putrid exudation or discharge from a living 
organism. . . . 

“You’ll be a great man now,” said Hebra. “This university will 
he too small for you. You have done something more than save 
the living. These women will die and new women will be born 
and there will never be a woman bom who may not owe her life 
to what you have discovered.” 

“They were dying,” Ignaz Philipp mumbled, embarrassed. 
“They were screaming and dying. If you had seen them, if you 
had heard them — you’d have found a way. You couldn’t have 
stood it, either. As long as I live I’ll hear them.” 

“You’ll hear a sweeter music henceforth,” said Skoda. 
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“Yes,” said Rokitansky, “you’ll be St. Ignaz before long.” 
“See, here we sit in a room, and it spreads through the world. 
Even as we talk together, it’s spreading,” said Hebra. 

“It’s out of Klein’s hands. It’s out of the university. It’s out of 
Vienna. Presently it belongs to the world.” 

1949 


Rab and His Friends 

JOHN BROWN 

Six years have passed, — a long time for a boy and a dog: Bob 
Ainslie is off to the wars; I am a medical student, and Clerk at 
Minto Hoyse Hospital. 

Rab 1 MW almost every week, on the Wednesday; and we had 
much pleasant intimacy. I found the way to his heart by frequent 
scratching of his huge head, and an occasional bone. When I did 
not notice him he would plant himself straight before me, and 
stand wagging that bud of a tail, and looking up, with his head a 
little to the one side. His master I occasionally saw; he used to 
call me “Maister John,” but was laconic as any Spartan. 

One fine October afternoon, I was leaving the hospital, when 
I saw the large gate open, and in walked Rab, with that great and 
easy saunter of his. He looked as if taking general possession of 
the place; like the Duke of Wellington entering a subdued city, 
satiated with victory and peace. After him came Jess, now white 
with age, with her cart; and in it a woman, carefully wrapped up, 
— the carrier leading the horse anxiously, and looking back. When 
he saw me, James (for his name was James Noble) made a curt 
and grotesque “boo,” and said, “Maister John, this is the mistress; 
she’s got a trouble in her breest — some kind o’ an income we’re 
thinkin’.” 

By this time I saw the woman’s face; she was sitting on a sack 
filled with straw, her husband’s plaid round her, and his big-coat, 
with its large white metal buttons, over her feet. I never saw a 
more unforgettable face — pale, serious, lonely,^ delicate, sweet, 
without being what we call fine. She looked sixty, and had on a 

^ It is not easy giving this look by one word; it was expressive of her 
being so much of her life alone. 
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mutch, white as snow, with its black ribbon; her silvery smooth 
hair setting off her dark-grey eyesr-^eyes such as one sees only 
twice or thrice in a lifedme, full of suffering, but full also of the 
overcoming of it; her eyebrows black and delicate, and her mouth 
firm, patient, and contented, which few mouths ever are. 

As I have said, I never saw a more beautiful countenance, or 
one more subdued to settled quiet. “Ailie,” said James, “this is 
Maister John, the young doctor; Rab’s freend, ye ken. We often 
speak about you, doctor.” She smiled, and made a movement, but 
said nothing; and prepared to come down, putting her plaid 
aside and rising. Had Solomon, in all his glory, been handing 
down the Queen of Sheba at his palace gate, he could not have 
done it more daintily, more tenderly, more like a gentleman, than 
did James the Howgate carrier, when he lifted down Ailie, his 
wife. The contrast of his small, swarthy^ weatherbeaten, keen, 
worldly face to hers — pale, subdued, and beautiful — ^was some- 
thing wonderful. Rab looked on concerned and puzzled; but 
ready for anything that might turn up, — were it to strangle the 
nurse, the porter, or even me. Ailie and he seemed great friends. 

“As I was sayin’, she’s got a kind o’ trouble in her breest, doc- 
tor; wull ye tak’ a look at it.^” We walked into the consulting- 
room, all four; Rab grim and comic, willing to be happy and 
confidential if cause could be shown, willing also to^c quite the 
reverse, on the same, terms. Ailie sat down, undid her open gown 
and her lawn handkerchief round her neck, and, without a word, 
showed me her right breast. I looked at and examined it carefully, 
— ^she and James watching me, and Rab eyeing all three. What 
could I say? there it was, that had once been so soft, so shapely, 
so white, so gracious and bountiful, “so full of all blessed condi- 
tions,” — hard as a stone, a centre of horrid pain, making that pale 
face, with its grey, lucid, reasonable eyes, and its sweet resolved 
mouth, express the full measure of suffering overcome. Why was 
that gentle, modest, sweet woman, clean and lovable, condemned 
by God to bear such a burden? 

I got her away to bed. “May Rab and me bide?” $aid James. 
“You may; and Rab, if he will behave himself.” ‘i’se warrant he's 
do that, doctor”; and in slunk the faithful beast. 1 w ish you could 
have seen him. There are no such dogs now: he belonged to a 
lost tribe. As I have said, he was brindled, and grey like Aberdeen 
granite; his hair short, hard, and close, like a lion’s; his body thick 
set, like a little bull — a sort of compressed Hercules of a dog. He 
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must have been ninety pounds* weight* at the kast; he had a large 
blunt head; his muzzle black as night; his mouth blacker than any 
night* a tooth or two — being all he had— gleaming out of his 
jaws of darkness. His head was scarred with the records of old 
wounds* a sort of series of fields of battle all over it; one eye out; 
one ear cropped as close as was Archbishop Leighton’s father’s — 
but for different reasons, — the remaining eye had the power of 
two; and above it, and in constant communication with it, was a 
tattered rag of an ear, which was for ever unfurling itself, like an 
old flag; and then that bud of a tail, about one inch long, if it 
could in any sense be said to be long, being as broad as long — the 
mobility, the instantaneousness of that bud was very funny and 
surprising, and its expressive twinklings and winkings, the inter- 
communications between the eye, the ear, and it, were of the 
subtlest and swiftest. Rab had the dignity and simplicity of great 
size; and having fought his way all along the road to absolute 
supremacy, he w'as as mighty in his own line as Julius Caesar or 
the Duke of Wellington; and he had the gravity^ of all great 
fighters. 

Next day, my master, the surgeon, examined Ailie. There was 
no doubt it must kill her, and soon. It could be removed — it 
might never return — it would give her speedy relief — ^and she 
should have it done. She curtsied, looked at James, and said, 
“When?” “Tomorrow,” said the kind surgeon, a man of few 
words. She and James and Rab and I retired. I noticed that he and 
she spoke little, but seemed to anticipate everything in each other. 
The following day, at noon, the students came in, hurrying up 
the great stair. At the first landing place, on a small well-known 
black board, was a bit of paper fastened by wafers, and many 
remains of old wafers beside it. On the paper were the words, 
“An operation to-day. J. B. Clerk.” 

Up ran the youths, eager to secure good places: in they 
crowded, full of interest and talk. “What’s the case?” “Which 
side is it?’* 

Don’t think them heartless; they arc neither better nor worse 
than you or I: they get over their professional horrors, and into 
their proper work; and in them pity — as an emotion, ending in 
itself or at best in tears and a long-drawn breath, lessens, while 

^ A Highland game-keeper, when asked why a certain terrier, of singular 
pfack, was so much graver than the other dogs, said, “Oh, Sir, life’s full o’ 
ssdriotisiless to him— he just never can get enuflf o’ fechTin*.” 
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pity as a motive, is quickened, and gains power and purpose. It is 
well for poor human nature that it is so. 

The operating theatre is crowded; much talk and fun, and all 
the cordiahty and stir of youth. The surgeon with his staff of 
assistants is there. In comes Ailie: one look at her quiets and 
abates the eager students. That beautiful old woman is too much 
for them; they sit down, and are dumb, and gaze at her. These 
rough boys feel the power of her presence. She walks in quickly, 
but without haste; dressed in her mutch, her neckerchief, her 
white dimity shortgown, her black bombazeen petticoat, showing 
her white worsted stockings and her carpet-shoes. Behind her was 
James, with Rab. James sat down in the distance, and took that 
huge and noble head between his knees. Rab looked perplexed 
and dangerous; forever cocking his ear and dropping it as fast. 

Ailie stepped up on a seat, and laid herself on the table, as her 
friend the surgeon told her; arranged herself, gave a rapid look 
at James, shut her eyes, rested herself on me, and took my hand. 
The operation was at once begun; it was necessarily slow; and 
chloroform — one of God’s best gifts to his suffering children — 
was then unknown. The surgeon did his work. The pale face 
showed its pain, but was still and silent. Rab’s soul was working 
within him; he saw that something strange was going on, — blood 
flowing from his mistress, and she suffering; his ragged ear was 
up, and importunate^ he growled and gave now and then a sharp 
impatient yelp; he would have liked to have done something to 
that man. But James had him firm, and gave him a glower from 
time to time and an intimation of a possible kick; — all the better 
for James, it kept his eye and his mind off Ailie. 

It is over: she is dressed, steps gently and decently down from 
the table, looks for James, then, turning to the surgeon and the 
students, she curtsies, — and in a low, clear voice, begs their par- 
don if she has behaved ill. The students — all of us — wept like 
children; the surgeon wrapped her up carefully, — and, resting on 
James and me, Ailie went to her room, Rab following. We put 
her to bed. James took off his heavy shoes, crammed with tackets, 
heel-capt and toe-capt, and put them carefully undeq the table, 
saying, “Maister John, I’m for nane o’ yer strynge nursq bodies for 
Ailie. I’ll be her nurse, and on my stockin’ soles I’ll gang about as 
canny as pussy.” And so he did; and handy and clever, and swift 
and tender as any woman, was that homy-handed, snell, peremp- 
tory little man. Everything she got he gave her: he seldom slept: 
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and often I saw his small, shrewd eyes out of the darkness, fixed 
on her. As before, they spoke little. 

Rab behaved well, never moving, showing us how meek and 
gentle he could be, and occasionally, in his sleep, letting us know 
that he was demolishing some adversary. He took a walk with me 
every day, generally to the Candlemaker Row; but he was sombre 
and mild; declined doing battle, though some fit cases offered, 
and indeed submitted to sundry indignities; and was always very 
ready to turn, and came faster back, and trotted up the stair with 
much lightness, and went straight to that door. 

Jess, the mare — now white — had been sent, with her weather- 
worn cart, to Howgate, and had doubtless her own dim and 
placid meditations and confusions, on the absence of her master 
and Rab, and her unnatural freedom from the road and her cart. 

For some days Ailie did well. The wound healed “by the first 
intention”^ as James said, “Oor Ailie’s skin's ower clean to beil.” 
The student came in quiet and anxious, and surrounded her bed. 
She said she liked to see their young, honest faces. The surgeon 
dressed her, and spoke to her in his own short kind way, pitying 
her through his eyes. Rab and James outside the circle, — Rab 
being now reconciled, and even cordial, and having made up liis 
mind that as yet nobody required worrying, but, as you may 
suppose, semper paratus. 

So far well: but, four days after the operation, my patient had 
a sudden and long shivering, a “groofin',” as she called it. I saw 
her soon after; her eyes were too bright, her cheek coloured; she 
was restless, and ashamed of being so; the balance was lost; mis- 
chief had begun. On looking at the wound, a blush of red told 
the secret: her pulse was rapid, her breathing anxious and quick, 
she wasn’t herself, as she said, and was vexed at her restlessness. 
We tried what we could. James did everything, was everywhere; 
never in the way, never out of it; Rab subsided under the table 
into a dark place, and was motionless, all but his eye, which fol- 
lowed every one. Ailie got worse; began to wander in her mind, 
gently; was more demonstrative in her ways to James, rapid in her 
questions, and sharp at times. He was \'exed, and said, “She was 
never that way afore; no, never.” For a time she knew her head 
was wrong, and was always asking our pardon — the dear, gentle 
old woman: then delirium set in strong, without pause. Her brain 
gave way, and that terrible spectacle. 
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intellectual power, through words and things, 

Went sounding on its dim) ancl> perilous way;” 

she sang bits of old songs and Psalms, stopping suddenfy, mingling 
the Psalms of David, and the diviner words of his Son and Lord, 
with homely odds and ends and scraps of ballads. 

Nothing more touching, or in a sense more strangely beautiful, 
did I ever witness. Her tremulous, rapid, affectionate, eager 
Scotch voice, — the swift, aimless, bewildered mind, the baffled 
utterance, the bright and perilous eye; some wild words, some 
household cares, something for James, the names of the dead, 
Rab called rapidly and in a “fremyt” voice, and he starting up, 
surprised, and slinking off as if he were to blame somehow, or 
had been dreaming he heard. Many eager questions and beseech- 
ings which James and I could make nothing of, and on which she 
seemed to set her all and then sink back ununderstood. It was 
very sad, but better than many things that are not called sad. 
James hovered about, put out and miserable, but active and exact 
as ever; read to her, when there was a lull, short bits from the 
Psalms, prose and metre, chanting the latter in his own rude and 
serious way, showing great knowledge of the fit words, bearing 
up like a man, and doating over her as his ‘^ain Ailie.” “Ailie, ma 
woman!” ‘‘Ma ain bonnie wee dawtie!” ^ 

The end was drawing on: the golden bowl was breaking; the 
silver cord was fast being loosed — ^that anmrula^ blandula, vagtila^ 
hospeSy comesqucy was about to flee. The body and the soul — 
companions for sixty years — ^were being sundered, and taking 
leave. She was walking, alone, through the valley of that shadow, 
into which one day we must all enter, — and yet she was not alone, 
for we know whose rod and staff were comforting her. 

One night she had fallen quiet, and as we hoped, asleep; her 
eyes were shut. We put down the gas, and sat watching her. 
Suddenly she sat up in bed, and taking a bed-gown v^hich was 
lying on it rolled up, she held it eagerly to her breast, — ^to the 
right dde. We could see her eyes bright with a surprising tender- 
ness and joy, betiding over this bundle of clothes. %e held it as a 
woman holds her sucking child; opening out her n^ht-gown 
impatiently, and holding it close, and brooding over it^ and mur- 
muring foolish little words, as over one whom his mother com- 
forteth, and who is sucking, and being satisfied. It was pitiful and 
strange to see her wasted dying look, keen and yet vague — her 
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immense love. “Preserve me!” groaned James, giving way. And 
then she rocked back and forward, as if to make it sleep, hashing 
it, and wasting on it her infinite fondness. “Wae’s me, doctor: I 
declare she’s thinkin’ it’s that bairn.” “What bairn?” “The only 
bairn we ever had; our wee Mysie, and she’s in the Kingdom, 
forty years and mair.” It was plainly true: the pain in the breast, 
telling its urgent story to a bewildered, ruined brain; it was mis- 
read and mistaken; it suggested to her the uneasiness of a breast 
full of milk, and then the child; and so again once more they were 
together, and she had her ain wee Mysie in her bosom. 

This was the close. She sunk rapidly; the delirium left her; but 
as she whispered, she was clean silly; it was the lightening before 
the final darkness. After having for some time lain still — her eyes 
shut, she said “James!” He came close to her, and lifting up her 
calm, clear, beautiful eyes, she gave him a long look, turned to 
me kindly^ but shortly, looked for Rab but could not see him, 
then turned to her husband again, as if she would never leave off 
looking, shut her eyes, and composed herself. She lay for some 
time breathing quick, and passed away so gently, that when mc 
thought she was gone, James, in his‘ old-fashioned way, held the 
mirror to her face. After a long pause, one small spot of dimness 
was breathed out; it vanished away, and never returned, leaving 
the blank clear darkness of the mirror without a stain. “What is 
our life? It is even a vapour, which appeareth for a little time, 
and then vanisheth away.” 

Rab all this time had been full awake and motionless: he came 
forward beside us: Ailie’s hand, which James had held, was hang- 
ing down; it was soaked with his tears; Rab licked it all over 
carefully, looked at her, and returned to his place under the table. 

James and I sat. I don’t know’^ how long, but for some time, — 
saying nothing: he started up abruptly, and with some noise went 
to the table, and putting his right fore and middle fingers each 
into a shoe, pulled them out, and put them on, breaking one of 
the leather latchets, and muttering in anger, “I never did the like 
o’ that afore!” 

I believe he never did; nor after either. “Rab!” he said roughly, 
and pointing with his thumb to the bottom of the bed. Rab leapt 
up, and settled himself; his head and eye to the dead face. “Maister 
John, ye’ll wait for me,” said the carrier; and disappeared in the 
darkness, thundering down stairs in his heavy shoes. 1 ran to a 
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front window; there he was, already round the house, and out at 
the gate, fleeing like a shadow. 

I was afraid about him, and yet not afraid; so I sat down beside 
Rab, and being wearied, fell asleep. I woke from a sudden noise 
outside. It was November, and there had been a heavy fall of 
snow. Rab was in status quo\ he heard the noise too, and plainly 
knew it, but never moved. I looked out; and there, at the gate, 
in the dim morning — for the sun was not up, was Jess and the 
cart, — a cloud of steam rising from the old mare. I did not see 
James; he was already at the door, and came up the stairs, and met 
me. It was less than three hours since he left, and he must have 
posted out — who knows how? — ^to Howgate, full nine miles off; 
yoked Jess, and driven her astonished into town. He had an arm- 
ful of blankets, and was streaming with perspiration. He nodded 
to me, spread out on the floor two pairs of old clean blankets, 
having at their corners, “A.G., 1794,” in large letters in red 
worsted. These were the initials of Alison Graeme, and James 
may have looked in at her from without — ^unseen but not 
unthought of — ^when he was “wat, wat, and weary,’* and had 
walked many a mile over the hills, and seen her sitting, while 
“a’ the lave were sleepin’ ”; and by the firelight putting her name 
on the blankets for her ain James’s bed. He motioned Rab down, 
and taking his wife in his arms, laid her in the blankets, and 
wrapped her carefully and firmly up, leaving the face uncovered, 
and then lifting her, he nodded again sharply to me, and with a 
resolved but utterly miserable face, strode along the passage, and 
down stairs, followed by Rab. I also followed, with a light; but 
he didn’t need it. I went out, holding stupidly the light in my 
hand in the frosty air; we were soon at the gate. I could have 
helped him, but I saw he was not to be meddled with, and he 
was strong, and did not need it. He laid her down as tenderly, 
as safely, as he had lifted her out ten days before — as tenderly 
as when he had her first in his arms when she was only “A.G.,” — 
sorted her, leaving that beautiful sealed face open to the heavens* 
and then taking Jess by the head, he moved away. He did not 
notice me, neither did Rab, who presided along behind the cart. 

I stood till they passed through the long shadow of the Col- 
lege, and turned up Nicolson Street. I heard the soKtary cart 
sound through the streets, and die away and come again; and 1 
returned, thinking of that company going up Liberton brae, 
then along Roslin muir, the morning light touching the Pent- 
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lands and making them like on-looking ghosts; then down the 
hill through Auchindinny woods, past “haunted Woodhousclec”; 
and as daybreak came sweeping up the bleak Lammermuirs, and 
fell on his own door, the company would stop, and James would 
take the key, and lift Ailie up again, laying her on her own bed, 
and, having put Jess up, would return with Rab and shut the door. 

James buried his wife, with his neighbours mourning, Rab 
inspecting the solemnity from a distance. It was snow, and that 
black ragged hole would look strange in the midst of the swelling 
spotless cushion of white. James looked after everything; then 
rather suddenly fell ill, and took to bed; was insensible when the 
doctor came, and soon died. A sort of low fever was prevailing 
in the village, and his want of sleep, his exhaustion, and his misery, 
made him apt to take it. The grave was not difficult to re-open. 
A fresh fall of snow had again made all things white and smooth; 
Rab once nriore looked on and slunk home to the stable. 

And V^hafc of Rab? I asked for him next week at the new 
carrier’s who got the goodwill of James’s business, and was now 
master of Jess and her cart. “How’s Rab?” He put me off, and 
said rather rudely, “What’s your business wi’ the dowg^” I was 
not to be so put off. “Where’s Rab?” He, getting confused and 
red, and intenncddling with his hair, said, “Deed, sir, Rab’s died.” 
“Dead! what did he die of?” “Weel, sir,” said he, getting redder, 
“he didna exactly die; he was killed. I had to brain him wi* a 
rack-pin; there was nae doin’ wi’ him. He lay in the treviss wi’ 
the mear, and wadna come oot. I tempit him wi’ kail ind meat, 
but he wad tak’ naething, and keepit me frae feedin’ the beast, 
and he was aye gur gurrin’, and grup gruppin’ me by the legs. 
I was laith to mak’ awa wi’ the auld dowg, but his like wasna 
atween this and Thornill, — but ’deed, sir I could do naething 
else.” I believed him. Fit end for Rab, quick and complete. His 
teeth and his friends gone, why should he keep the peace and 
be civil? 
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On the Antiseptic Principle 
of the Practice of Surgery 

JOSEPH LISTER 

In the course of an extended investigation into the nature of 
inflammation, and the healthy and morbid conditions of the blood 
in relation to it, 1 arrived several years ago at the conclusion that 
the essential cause of suppuration in wounds is decomposition, 
brought about by the influence of the atmosphere upon blood or 
serum retained within them, and, in the case of contused wounds, 
upon portions of tissue destroyed by the violence of the injury. 

To prevent the occurrence of suppuration with all its attendant 
risks was an object manifestly desirable, but till lately apparently 
unattainable, since it seemed hopeless to attempt to exclude the 
oxygen which was universally regarded as the agent by which 
putrefaction was effected. But when it had been shown by the 
researches of Pasteur that the septic properties of tffe atmosphere 
depended not on the oxygen, or any gaseous constituent, but on 
minute organisms suspended in it, which owed their energy to 
their vitality, it occurred to me that decomposition in the injured 
part might be avoided without excluding the air, by applying as a 
dressing some material capable of destroying the life of the 
floating particles. Upon this principle I have based a practice of 
which I will now attempt to give a short account. 

The material which I have employed is carbolic or phenic acid, 
a volatile organic compound, which appears to exercise a pecul- 
iarly destructive influence upon low forms of life, and hence is 
the most powerful antiseptic with which we are at present ac- 
quainted. 

The first class of cases to which I applied it was that of com- 
pound fractures, in which the effects of decomposition in the 
injured part were especially striking and pernicious. The results 
have been such as to establish conclusively the great principle 
that all local inflammatory mischief and general febrile disturb- 
ances which follow severe injuries are due to the irritating and 
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poisonous influence of decomposing blood or sloughs. For these 
evils are entirely avoided by the antiseptic treatment, so that 
limbs which would otherwise be unhesitatingly condemned to 
amputation may be retained, with confidence of the best results. 

In conducting the treatment, the first object must be the de- 
struction of any septic germs which may have been introduced 
into the wounds, either at the moment of the accident or during 
the time which has since elapsed. This is done by introducing the 
acid of full strength into all accessible recesses of the wound by 
means of a piece of rag held in dressing forceps and dipped into 
the liquid.* This I did not venture to do in the earlier cases; but 
experience has shown that the compound which carbolic acid 
forms with the blood, and also any portions of tissue killed by its 
caustic action, including even parts of the bone, are disposed of 
by absorption and organisation, provided they are afterwards 
kept from^ decomposing. We are thus enabled to employ the 
antiseptiS- treatment efficiently at a period after the occurrence of 
the injury at which it would otherwise probably fail. Thus I have 
now under my care, in Glasgow Infirmary, a boy who was ad- 
mitted with compound fracture of* the leg as late as eight and 
one-half hours after the accident, in whom, nevertheless, all local 
and constitutional disturbance was avoided by means of carbolic 
acid, and the bones were soundly united five weeks after his 
admission. 

The next object to be kept in view is to guard effectually 
against the spreading of decomposition into the wound along the 
stream of blood and serum which oozes out during tl>c first few 
days after the accident, when the acid originally applied has 
been washed out or dissipated by absorption and evaporation. 
This part of the treatment has been greatly improved during the 
past few weeks. The method which I have hitherto published 
consisted in the application of a piece of lint dipped in the acid, 
overlapping the sound skin to some extent and covered with a tin 
cap, which was daily raised in order to touch the surface of the 
lint with the antiseptic. This method certainly succeeded well 
with wounds of moderate size; and indeed I may say that in all the 
many cases of this kind which have been so treated by myself or 
my house-surgeons, not a single failure has occurred. When, 
however, the wound is very large, the flow of blood and serum is 

• The addition of a few drops of water to a considerable quantity of the 
acid, induces it to assume permanently the liquid form. 
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SO profuse, especially during the first twenty-four hours, that the 
antiseptic application cannot prevent the spread of decomposition 
into the interior unless it overlaps the sound skin for a very con- 
siderable distance, and this was inadmissible by the method de- 
scribed above, on account of the extensive sloughing of the 
surface of the cutis which it would involve. This difficulty has, 
however* been overcome by employing a paste composed of 
common whiting (carbonate of lime), mixed with a solution of 
one part of carbolic acid in four parts of boiled linseed oil so as 
to form a firm putty. This application contains the acid in too 
dilute a form to excoriate the skin, which it may be made to 
cover to any extent that may be thought desirable, while its sub- 
stance serves as a reservoir of the antiseptic material. So long as 
any discharge continues, the paste should be changed daily, and, 
in order to prevent the chance of mischief occurring during the 
process, a piece of rag dipped in the solution of carbolic acid in 
oil is put on next the skin, and maintained there permanently, care 
being taken to avoid raising it along with the putty. This rag is 
always kept in an antiseptic condition from contact with the paste 
above it, and destroys any germs which may fall upon it during 
the short time that should alone be allowed to pass in the changing 
of the dressing. The putty should be in a layer about a quarter 
of an inch thick, and may be advantageously applied rolled out 
between two pieces.of thin calico, which maintain it in the form 
of a continuous sheet, which may be wrapped in a moment round 
the whole circumference of a limb if this be thought desirable, 
while the putty is prevented by the calico from sticking to the 
rag which is next the skin. When all discharge has ceased, the use 
of the paste is discontinued, but the original rag is left adhering to 
the skin till healing by scabbing is supposed to be complete. I have 
at present in the hospital a man with severe compound fracture 
of both bones of the left leg, caused by direct violence, who, 
after the cessation of the sanious discharge under the use of the 
paste, without a drop of pus appearing, has been treated for the 
last two weeks exactly as if the fracture was a simple dne. During 
this time the rag, adhering by means of a crust of inspissated 
blood collected beneath it, has continued perfectly dry, and it 
will be left untouched till the usual period for removing the splints 
in a simple fracture, when we may fairly expect to find a sound 
cicatrix beneath it. 

We cannot, however, always calculate on so perfect a result as 
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this. More or less pus may appear after the lapse of the first week, 
and the larger the wound, the more likely this is to happen. And 
here I would desire earnestly to enforce the necessity of persever- 
ing with the antiseptic application in spite of the appearance of 
suppuration, so long as other symptoms are favorable. The sur- 
geon is extremely apt to suppose that any suppuration is an 
indication that the antiseptic treatment has failed, and that poul- 
ticing or water dressing should be resorted to. But such a course 
would in many cases sacrifice a limb or a life. I cannot, however, 
expect my professional brethren to follow my advice blindly in 
such a matter, and therefore I feel it necessary to place before 
them, as shortly as I can, some pathological principles intimately 
connected, not only with the point we are immediately consider- 
ing, but with the whole subject of this paper. 

If a perfectly healthy granulating sore be well washed and 
covered with a plate of clean metal, such as block tin, fitting its 
surface pTetliy accurately, and overlapping the surrounding skin 
an inch or so in every direction and retained in position by ad- 
hesive plaster and a bandage, it will be found, on removing it 
after twenty-four or forty-eight hours, that little or nothing that 
can be called pus is present, merely a little transparent fluid, while 
at the same time there is an entire absence of the unpleasant 
odour invariably perceived when water dressing is changed. Here 
the clean metallic surface presents no recesses like those of porous 
lint for the septic germs to develop in, the fluid exuding from the 
surface of the granulations has flowed away undecomposed, and 
the result is the absence of suppuration. This simple experiment 
illustrates the important fact that granulations have no inherent 
tendency to form pus, but do so only when subjected to preter- 
natural stimulus. Further, it shows that the mere contact of a 
foreign body does not of itself stimulate granulations to sup- 
purate; whereas the presence of decomposing organic matter does. 
These truths are even more strikingly exemplified by the fact that 
I have elsewhere recorded that a piece of dead bone free from 
decomposition may not only fail to induce the granulations 
around it to suppurate, but may actually be absorbed by them; 
whereas a bit of dead bone soaked with putrid pus infallibly 
induces suppuration in its vicinity. . . . 

I left behind me in Glasgow a boy, thirteen years of age, who, 
between three and four weeks previously, met with a most severe 
injury to the left arm, which he got entangled in a machine at a 
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fair. There was a wound sue inches long and three inches broad, 
and the skin was very extensively undermined beyond its limits, 
while the soft parts were generally so much lacerated that a pair 
of dressing forceps introduced at the wound and pushed directly 
inwards appeared beneath the skin at the oppositse aspect of the 
limb* From this wound several tags of muscle were hanging, and 
among them was one consisting of about three inches of the 
triceps in almost its entire thickness; while the lower fragment of 
the bone, which was broken high up, was protruding four inches 
and a half, stripped of muscle, the skin being tucked in under it. 
Without the assistance of the antiseptic treatment, I should cer- 
tainly have thought of nothing else but amputation at the 
shoulder-joint; but, as the radial pulse could be felt and the fingers 
had sensation, I did not hesitate to try to save the limb and 
adopted the plan of treatment above described, wrapping the 
arm from the shoulder to below the elbow in the antiseptic 
application, the whole interior of the wound, together with the 
protruding bone, having previously been freely treated with 
strong carbolic acid. About the tenth day, the discharge, which 
up to that time had been only sanious and serous, showed a slight 
admixture of slimy pus; and this increased till (a few days before 
I left) it amounted to about three drachms in twenty-four hours. 
But the boy continued as he had been after the second day, free 
from unfavorable .symptoms, with pulse, tongue, appetite, and 
sleep natural and strength increasing, while the limb remained as 
it had been from the first, free from swelling, redness, or pain. 
I, therefore, persevered with the antiseptic dressing; and, before I 
left, the discharge was already somewhat less, while the bone was 
becoming firm. I think it likely that, in that boy’s case, I should 
have found merely a superficial sore had 1 taken off all the dress- 
ings at the end of the three weeks; though, considering the extent 
of the injury, I thought it prudent to let the month expire before 
disturbing the rag next the skin. But I feel sure that, if I had 
resorted to ordinary dressing when the pus first appeared, the 
progress of the case would have been exceedingly different. . . . 

Ordinary contused wounds are, of course, amenably to the same 
treatment as compound fractures, which are a complicated variety 
of them. I will content myself with mentioning a single instance 
of this- class of cases. In April last, a volunteer wa^ discharging 
a rifle when it burst, and blew back the thumb with its metacarpal 
bone, so that it could be bent back as on a hinge at the trapezial 
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joint, which had evidently been opened, while all the soft parts 
between the metacarpal bones of the thumb and forefinger were 
tom through. I need not insist before my present audience on the 
ugly character of such an injury. My house-surgeon, Mr. Hector 
Cameron, applied carbolic acid to the whole raw surface, and 
completed the dressing as if for compound fracture. The hand 
remained free from pain, redness or swelling, and with the excep- 
tion of a shallow groove, all the wound consolidated without a 
drop of matter, so that if it had been a clean cut, it would have 
been regarded as a good example of primary union. The small 
granulating surface soon healed, and at present a linear cicatrix 
alone tells of the injury he has sustained, while his thumb has all 
its movements and his hand a fine grasp. 

If the severest forms of contused and lacerated wounds heal 
thus kindly under the antiseptic treatment, it is obvious that its 
application jeo simple incised wounds must be merely a matter of 
detail. I Have' devoted a good deal of attention to this class, but I 
have not as yet pleased myself altogether with any of the methods 
I have employed. I am, however, prepared to go so far as to say 
that a solution of carbolic acid in twenty parts of water, while a 
mild and cleanly application, may be relied on for destroying any 
septic germs that may fall upon the wound during the perform- 
ance of an operation; and also that, for preventing the subsequent 
introduction of others, the paste above described, applied as for 
compound fractures, gives excellent results. Thus I have had a 
case of strangulated inguinal hernia in which it was necessary to 
take away half a pound of thickened omentum, heal without any 
deep-seated suppuration or any tenderness of the sac or any fever; 
and amputations, including one immediately below the knee, 
have remained absolutely free from constitutional symptoms . . . 

There is one point more that I cannot but advert to, viz., the 
influence of this mode of treatment upon the general healthiness 
of an hospital. Previously to its introduction the two large wards 
in which most of my cases of accident and of operation are 
treated were among the unhealthiest in the whole surgical division 
of the Glasgow Royal Infirmary, in consequence apparently of 
those wards being unfavorably placed with reference to the 
supply of fresh air; and I have felt ashamed when recording the 
results of my practice, to have so often to allude to hospital gan- 
grene or pyaemia. It was interesting, though melancholy, to ob- 
serve that whenever all or nearly all the beds contained cases with 
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open sores, these grievous complications were pretty sure to show 
themselves; so that I came to welcome simple fractures, though in 
themsc;lves of little interest either for myself or the students, 
because their presence diminished the proportion of open sores 
among the patients. But since the antiseptic treatment has been 
brought into full operation, and wounds and abscesses no longer 
poison the atmosphere with putrid exhalations, my wards, though 
in other respects under precisely the same circumstances as before, 
have completely changed their character; so that during the last 
nine months not a single instance of pysemia, hospital gangrene, 
or erysipelas has occurred in them. 

As there appears to be no doubt regarding the cause of this 
change, the importance of the fact can hardly be exaggerated. 

i86^ 


Louis Pasteur and the 

Cmq^uest of Rabies 

ren£ vallery-radot 

AmiOst the various researches undertaken in his laboratory, one 
study was placed by Pasteur above every other, one mystery 
constantly haunted his mind — that of hydrophobia. When he was 
received at the Academic Fran5aise, Renan, hoping to prove him- 
self a prophet for once, said to him: “Humanity will owe to 
you deliverance from a horrible disease and also from a sad 
anomaly: I mean the distrust which we cannot help mingling 
with the caresses of the animal in whom we see most of nature’s 
smiling benevolence.” 

The two first mad dogs brought into the laboratory ^ere given 
to Pasteur, in 1880, by M. Bourrel, an old army vete^-inary sur- 
geon who had long been trying to find a remedy for hydrophobia. 
He had invented a preventive measure which consist<td in filing 
down the teeth of dogs, so that they should not bite into the 
skin; in 1874, he had written that vivisection threw no light on 
that disease, the laws of which were “impenetrable to science 
until now.” It now occurred to him that, perhaps, the investi- 
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gators in the laboratory of the Ecole Normalc might be more 
successful than he had been in his kennels in the Rue Fontaine- 
au-Roi. 

One of the two dogs he sent was suffering from what is called 
dumb madnessi his jaw hung, half opened and paralyzed, his 
tongue was covered with foam, and his eyes full of wistful 
anguish; the other made ferocious darts at anything held out to 
him, with a rabid fury in his bloodshot eyes, and, in the hallucina- 
tions of his delirium, gave vent to haunting, despairing howls. 

Much confusion prevailed at that time regarding this disease, 
its seat, its causes, and its remedy. Three things seemed positive: 
firstly, that the rabic virus was contained in the saliva of the mad 
animals; secondly, that it was communicated through bites; and 
thirdly, that the period of incubation might vary from a few days 
to several months. Clinical observation was reduced to complete 
impotencej^ perhaps experiments might throw some light on the 
subject. ^ > . 

One day, Pasteur having wished to collect a little saliva from 
the jaws of a rabid dog, so as to obtain it directly, two of Bourrel’s 
assistants undertook to drag a mad bulldog, foaming at the mouth, 
from its cage; they seized it by means of a lasso, and stretched 
it on a table. These two men, thus associated with Pasteur in the 
same danger, with the same calm heroism, held the struggling, 
ferocious animal down with their powerful hands, whilst the 
scientist drew, by means of a glass tube held between his lips, a 
few drops of the deadly saliva. 

But the same uncertainty followed the inoculation of the saliva; 
the incubation was so slow that weeks and months often elapsed 
whilst the result of an experiment was being anxiously awaited. 
Evidently the saliva was not a sure agent for experiments, and 
if more knowledge was to be obtained, some other means had to 
be found of obtaining it. . . . 

As the number of cases observed became larger, he felt a 
growing conviction that hydrophobia has its scat in the nervous 
system, and particularly in the medulla oblongata. “The propaga- 
tion of the virus in a rabid dog’s nervous system can almost be 
observed in its every stage,” writes M. Roux, Pasteur’s daily asso- 
ciate in these researches, which he afterwards made the subject 
of his thesis. “The anguish and fury due to the excitation of the 
grey cortex of the brain are followed by an alteration of the 
voice and a diflJculty in deglutition. The medulla oblongata and 
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the nerves starting from it arc attacked in their turn; finally, the 
spinal cord itself becomes invaded and paralysis closes the scene/’ 

As Ipng as the virus has not reached the nervous centres, it 
may sojourn for weeks or months in some point of the body; 
this explains the slowness of certain incubations, and the for- 
tunate escapes after some bites from rabid dogs. -The a priori 
supposition that the virus attacks the nervous centres went very 
far back; it had served as a basis to a theory enunciated by Dr. 
Duboue (of Pau), who had, however, not supported it by any 
experiments. . . . 

Pasteur was about to prove that it was possible to succeed by 
operating in a special manner, according to a rigorous technique, 
unknown in other laboratories. When the post-mortem examina- 
tion of a mad dog had revealed no characteristic lesion, the brain 
was uncovered, and the surface of the medulla oblongata scalded 
with a glass stick, so as to destroy any external dust or dirt. Then, 
with a long tube previously put through a flame, a particle of the 
substance was drawn and deposited in a glass just taken from a 
stove heated up to 200° C., and mixed with a little water or 
sterilized broth by means of a glass agitator, also previously put 
through a flame. The syringe used for inoculation on the rabbit 
or dog (lying ready on the operating board) had been purified in 
boiling water. 

Most of the animals who received this inoculation under the 
skin succumbed to hydrophobia; that virulent matter was there- 
fore* more successful than the saliva, which was a great result 
obtained. 

“The seat of the rabic virus,” wrote Pasteur, “is therefore not 
in the saliva only: the brain contains it in a degree of virulence 
at least equal to that of the saliva of rabid animals.” But, to 
Pasteur’s eyes, this was but a preliminary step on the long road 
which stretched before him; it was necessary that all the inocu- 
lated animals should contract hydrophobia, and the period of 
incubation had to be shortened. 

It was then that it occurred to Pasteur to inoculate? the rabic 
virus directly on the surface of a dog’s brain. He thought that, by 
placing the virus from the beginning in its true medi\|m, hydro- 
phobia would more surely supervene and the incubation might 
be shorter. The experiment was attempted; a dog under chloro- 
form was fixed to the operating board, and a small, round portion 
of the cranium removed by means of a trephine (a surgical instru- 
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ment somewhat similar to a fret-saw); the tough fibrous mem- 
brane called the dura-mater, being thus exposed, was then injected 
with a small quantity of the prepared virus, which lay in readiness 
in a Pravaz syringe. The wound was washed with carbolic and 
the skin stitched together, the whole thing lasting but a few 
minutes. The dog, on returning to consciousness, seemed quite 
the same as usual. But, after fourteen days, hydrophobia appeared: 
rabid fury, characteristic howls, the tearing up and devouring 
of his bed, delirious hallucination, and finally, paralysis and death. 

A method was therefore found by which rabies was contracted 
surely and swiftly. Trephinings were again performed on chloro- 
formed animals — Pasteur had a great horror of useless sufferings, 
and always insisted on anaesthesia. In every case, characteristic 
hydrophobia occurred after inoculation on the brain. The main 
lines of this complicated question were beginning to be traceable; 
but other obstacles were in the way. Pasteur could not apply the 
method h8 hid hitherto used, i.e. to isolate, and then to cultivate 
in an artificial medium, the microbe of hydrophobia, for he failed 
in detecting this microbe. Yet its existence admitted of no doubt; 
perhaps it was beyond the limits of human sight. “Since this un- 
known being is living,” thought Pasteur, “we must cultivate it; 
failing an artificial medium, let us try the brain of living rabbits; 
it would indeed be an experimental feat!” 

As soon as a trephined and inoculated rabbit died paralyzed, a 
little of his rabic medulla was inoculated to another; each inocula- 
tion succeeded another, and the time of incubation became shorter 
and shorter, until, after a hundred uninterrupted inoculations, it 
came to be reduced to seven days. But the virus, having reached 
this degree, the virulence of which was found to be greater than 
that of the virus of dogs made rabid by an accidental bite, now 
became fixed; Pasteur had mastered it. He could now predict the 
exact time when death should occur in each of the inoculated 
animals; his predictions were verified with surprising accuracy. 

Pasteur was not yet satisfied with the immense progress marked 
by infallible inoculation and the shortened incubation; he now 
wished to decrease the degrees of vimlence — ^when the attenuation 
of the virus was once conquered, it might be hoped that dogs 
could be made refractory to rabies. Pasteur abstracted a fragment 
of the medulla from a rabbit which had just died of rabies after an 
inoculation of the fixed virus; this fragment was suspended by a 
thread in a sterilized phial, the air in which was kept dry by some 
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pieces of caustic potash lying at the bottom of the vessel and 
which was closed by a cotton-wool plug to prevent the entrance 
of atmospheric dusts. The temperature of the room where this 
desiccation took place was maintained at 23® C. As the medulla 
gradually became dry, its virulence decreased, until, at the end of 
fourteen days, it had become absolutely extingubhed. This now 
inactive medulla ^\as crushed and mixed with pure water, and 
injected under the skin of some dogs. The next day they were 
inoculated with medulla which had been desiccating for thirteen 
days, and so on, using increased virulence until the medulla was 
used of a rabbit dead the same day. These dogs might now be 
bitten by rabid dogs given them as companions for a few minutes, 
or submitted to the intracranial inoculations of the deadly virus: 
they resisted both. 

Having at last obtained this refractory condition, Pasteur was 
anxious that his results should be verified by a Commission. The 
Minister of Public Instruction acceded to this desire, and a Com- 
mission was constituted in May, 1884, composed of Messrs. 
Bedard, Dean of the Faculty of Medicine, Paul Bert, Bouley, 
Villemin, Vulpian, and Tisserand, Director of the Agricultural 
Office. The Commission immediately set to work; a rabid dog 
having succumbed at Alfort on June i, its carcass was brought 
to the laboratory of the Ecole Normale, and a fragment of the 
medulla oblongata was mixed with some sterilized broth. Two 
dogs, declared by Pasteur to be refractory to rabies, were 
trephined, and a few drops of the liquid injected into their brains; 
two other dogs and two rabbits received inoculations at the same 
time, with the same liquid and in precisely the same manner. 

Bouley was taking notes for a report to be presented to the 
Minister: 

“M. Pasteur tells us that, considering the nature of the rabic 
virus used, the rabbits and the two new dogs will develop rabies 
within twelve or fifteen days, and that the two refractory dogs 
will not develop it at all, however long they may be detained 
under observation.” 

On May 29, Mme. Pasteur wrote to her children: 

“The Commission on rabies met to-day and elected M. Bouley 
as chairman. Nothing is settled as to commencing experiments. 
Your father is absorbed in his thoughts, talks little, sleeps little, 
rises at dawn, and, in one word, continues the life I began with 
him this day thirty-five years ago.” 
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On June 3, Bourrel sent word that he had a rabid dog in the 
kennels of the Rue Fontaine-au-Roi; a refractory dog and a new 
dog were immediately submitted to numerous bites; the latter 
was violently bitten on the head in several places. The rabid dog, 
still living the next day and still able to bite, was given two more 
dogs, one of which was refractory; this dog, and the refractory 
dog bitten on the 3rd, were allowed to receive the first bites, 
the Commission having thought that perhaps the saliva might 
then be more abundant and more dangerous. 

On June 6, the rabid dog having died, the Commission pro- 
ceeded to inoculate the medulla of the animal into six more dogs, 
by means of trephining. Three of those dogs were refractory; 
the three others were fresh from the kennels; there were also two 
rabbits. 

On the loth, Bourrel telegraphed the arrival of another rabid 
dog, and the same operations were gone through. 

“This Tabtd, furious dog,” wrote Pasteur to his son-in-law, 
“had spent the night lying on his master’s bed; his appearance had 
been suspicious for a day or two. On the morning of the loth, his 
voice became rabietic, and his master, who had heard the bark 
of a rabid dog twenty years ago, was seized with terror, and 
brought the dog to M. Bourrel, who found that he was indeed in 
the biting stage of rabies. Fortunately a lingering fidelity had 
prevented him from attacking his master. . . . 

“This morning a rabic condition is beginning to appear on one 
of the new dogs trephined on June i, at the same time as two 
refractory dogs. Let us hope that the other new dog will also 
develop it and that the two refractory ones will resist,” 

At the same time that the Commission examined this dog 
which developed rabies within the exact time indicated by Pas- 
teur, the two rabbits on whom inoculation had been performed 
at the same time were found to present the first symptoms 
of rabic paralysis. “This paralysis,” noted Bouley, “is revealed by 
great weakness of the limbs, particularly of the hind quarters; the 
least shock knocks them over and they experience great difliculty 
in getting up again.” The second new dog on whom inoculation 
had been performed on June i was now also rabid; the refractory 
dogs were in perfect health. . . . 

. . . Pasteur pondered on the means of extinguishing hydro- 
phobia or of merely diminishing its frequency. Could dogs be 
vaccinated? There are 100,000 dogs in Paris, about 2,500,000 more 
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in the provinces: vaccination necessitates several preventive in- 
oculations; innumerable kennels would have to be built for the 
purpose, to say nothing of the expense of keeping the dogs and 
of providing a trained staff capable of performing the difficult 
and dangerous operations. And, as M. Nocard truly remarked, 
where were rabbits to be found in sufficient nunibet for the vac- 
cine emulsions? 

Optional vaccination did not seem more practicable; it could 
only be worked on a very restricted scale and was therefore of 
very little use in a general way. 

The main question was the possibility of preventing hydro- 
phobia from occurring in a human being, previously bitten by a 
rabid dog . . . 

As to the origin of rabies, it remained unknown and was 
erroneously attributed to divers causes. Spontaneity was still 
believed in. Bouley himself did not absolutely reject the idea of 
it, for he said in 1870: ‘In the immense majority of cases, this 
disease proceeds from contagion; out of 1,000 rabid dogs, 999 
at least owe their condition to inoculation by a bite.” 

Pasteur was anxious to uproot this fallacy, as also another very 
serious error, vigorously opposed by Bouley, by M. Nocard, and 
by another veterinary surgeon in a Manual on Rabies^ published 
in 1882, and still as tenacious as most prejudices, viz., that the 
word hydrophobia is synonymous with rabies. The rabid dog 
is not hydrophobe, he does not abhor water. The word is appli- 
cable to rabid human beings, but is false concerning rabid dogs. 

Many people in the country, constantly seeing Pasteur’s name 
associated with the word rabies, fancied that he was a consulting 
veterinary surgeon, and pestered him with letters full of questions. 
What was to be done to a dog whose manner seemed strange, 
though there was no evidence of a suspicious bite? Should he 
be shot? “No,” answered Pasteur, “shut him up securely, and he 
will soon die if he is really mad.” Some dog owners hesitated to 
destroy a dog manifestly bitten by a mad dog. “It is si^ch a good 
dog!” “The law is absolute,” answered Pasteur; “every dog bitten 
by a mad dog must be destroyed at once.” And it irfitated him 
that village mayors should close their eyes to the non-observance 
of the law, and thus contribute to a recrudescence of rabies. 

Pasteur wasted his precious time answering all tlKise letters. 
On March 28, 1885, he wrote to his friend Jules Vercel — 

“Alas! we shall not be able to go to Arbois for Easter; I shall 
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be busy for some time settling down, or rather settling my dogs 
down at Villeneuvc I’Etang. I also have some new experiments 
on rabies on hand which will take some months. I am demon- 
strating this year that dogs can be vaccinated, or made refractory 
to rabies after they have been bitten by mad dogs. 

“I have not yet dared to treat human beings after bites from 
rabid dogs; but the time is not far off, and I am much inclined 
to begin by myself — inoculating myself with rabies, and then 
arresting the consequences; for I am beginning to feel very sure 
of my results. . . 

In May, everything at Villeneuve TEtang was ready for the 
reception of sixty dogs. Fifty of them, already made refractory 
to bites or rabic inoculation, were successively accommodated 
in the immense kennel, where each had his cell and his experiment 
number. They had been made refractory by being inoculated with 
fragments qf medulla, which had hung for a fortnight in a phial, 
and of wlkcli the virulence was extinguished, after which further 
inoculations had been made, gradually increasing in virulence 
until the highest degree of it had again been reached . . . 

On May 29 Pasteur wrote to his son — 

“I thought I should have done with rabies by the end of April; 
I must postpone my hopes till the end of July. Yet I have not 
remained stationary; but, in these difficult studies, one is far from 
the goal as long as the last word, the last decisive proof is not 
acquired. What I aspire to is the possibility of treating a man after 
a bite with no fear of accidents. . . .” 

Two series of experiments were being carried out . . . The 
first consisted in making dogs refractory to rabies by preventive 
inoculations; the second in preventing the onset of rabies in dogs 
bitten or subjected to inoculation . . . 

On Monday, July 6, Pasteur saw a little Alsatian boy, Joseph 
Meister, enter his laboratory, accompanied by his mother. He 
was only nine years old, and had been bitten two days before by 
a mad dog at Meissengott, near Schlestadt. 

The child, going alone to school by a little by-road, had been 
attacked by a furious dog and thrown to the ground. Too small 
to defend himself, he had only thought of covering his face with 
his hands. A bricklayer, seeing the scene from a distance, arrived, 
and succeeded in beating the dog off with an iron bar; he picked 
up the boy, covered with blood and saliva. The dog went back 
to his master, Theodore Vone, a grocer at Meissengott, whom 
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he bit on the arm. Vone seized a gun and shot the animal, whose 
stomach was found to be full of hay, straw, pieces of wood, etc. 
When little Meister’s parents heard all these details they went, 
full of anxiety, to consult Dr. Weber, at Vill6, that same evening. 
After cauterizing the wounds with carbolic. Dr. Weber advised 
Mme. Meister to start for Paris, where she could relate the facts 
to one who was not a physician, but who would be the best judge 
of what could be done in such a serious case. Theodore Vone, 
anxious on his own and on the child’s account, decided to come 
also. 

Pasteur reassured him; his clothes had wiped off the dog’s 
saliva, and his shirt-sleeve was intact. He might safely go back 
to Alsace, and he promptly did so. 

Pasteur’s emotion was great at the sight of the fourteen wounds 
of the little boy, who suffered so much that he could hardly walk. 
What should he do for this child? could he risk the preventive 
treatment which had been constantly successful on his dogs? 
Pasteur was divided between his hopes and his scruples, painful 
in their acuteness. Before deciding on a course of action, he made 
arrangements for the comfort of this poor woman and her child, 
alone in Paris, and gave them an appointment for five o’clock, 
after the Institute meeting. He did not wish to attempt anything 
without having seen Vulpian and talked it over with him. Since 
the Rabies Commission had been constituted, Pasteur had formed 
a growing esteem for the great judgment of Vulpian, who, in his 
lectures on the general and comparative physiology of the nervous 
system, had already mentioned the profit to human clinics to be 
drawn from experimenting on animals. 

His was a most prudent mind, always seeing all the aspects of a 
problem. The man was worthy of the scientist: he was absolutely 
straightforward, and of a discreet and active kindness. He was 
passionately fond of work, and had recourse to it when smitten 
by a deep sorrow. 

Vulpian expressed the opinion that Pasteur’s experiments on 
dogs were sufficiently conclusive to authorize him to foresee the 
same success in human pathology. Why not try this! treatment? 
added the professor, usually so reserved. Was there any other 
efficacious treatment against hydrophobia? If at least the cauter- 
izations had been made with a red-hot iron! but what was the 
good of carbolic acid twelve hours after the accident. If the 
almost certain danger which threatened the boy were weighed 
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against the chances of snatching him from death, Pasteur would 
see that it was more than a right, that it was a duty to Rpply anti- 
rabic inoculation to little Meister. 

This was also the opinion of Dr. Grancher, whom Pasteur con- 
sulted. M. Grancher worked at the laboratory; he and Dr. Straus 
might claim to be the two first French physicians who took up 
the study of bacteriology; these novel studies fascinated him, and 
he was drawn to Pasteur by the deepest admiration and by a 
strong affection, which Pasteur thoroughly reciprocated. 

Vulpian and M. Grancher examined little Meister in the eve- 
ning, and, seeing the number of bites, some of which, on one hand 
especially, were very deep, they decided on performing the first 
inoculation immediately; the substance chosen was fourteen days 
old and had quite lost its virulence: it was to be followed by 
further inoculations gradually increasing in strength. 

It was a^very slight operation, a mere injection into the side 
(by meahs 6 i a Pravaz syringe) of a few drops of a liquid pre- 
pared with some fragments of medulla oblongata. The child, who 
cried very much before the operation, soon dried his tears when 
he found the slight prick was all that he had to undergo. 

Pasteur had had a bedroom comfortably arranged for the 
mother and child in the old Rollin College, and the little boy was 
very happy amidst the various animals — chickens, rabbits, white 
mice, guinea-pigs, etc.; he begged and easily obtained of Pasteur 
the life of several of the youngest of them. 

“AU is going well,” Pasteur wrote to his son-in-law on July 1 1 : 
“the child sleeps well, has a good appetite, and the inoculated 
matter is absorbed into the system from one day to another with- 
out leaving a trace. It is true that I have not yet come to the test 
inoculations, which will take place on Tuesday, Wednesday and 
Thursday. If the lad keeps well during the three following weeks, 
I think the experiment will be safe to succeed. I shall send the 
child and his mother back to Meissengott (near Schlestadt) in 
any case on August i, giving these good people detailed instruc- 
tion as to the observations they are to record for me. I shall make 
no statement before the end of the vacation.” 

But, as the inoculations were becoming more virulent, Pasteur 
became a prey to anxiety: “My dear children,” wrote Mme. 
Pasteur, “your father has had another bad night; he is dreading the 
last inoculations on the child. And yet there can be no drawing 
back now! The boy continues in perfect health.** 
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Renewed hopes were expressed in the following letter from 
Pasteur — 

“My dear Rene, I think great things are coming to pass. Joseph 
Meister has just left the laboratory. The three last inoculations 
have left some pink marks under the skin, gradually widening 
and not at all tender. There is some action, which is becoming 
more intense as we approach the final inoculation, which will take 
place on Thursday, July 16. The lad is very well this morning, 
and has slept well, though slightly restless; he has a good appetite 
and no feverishness. He had a slight hysterical attack yesterday.” 

The letter ended with an affectionate invitation. “Perhaps one 
of the great medical facts of the century is going to take place; 
you would regret not having seen it!” 

Pasteur was going through a succession of hopes, fears, anguish, 
and an ardent yearning to snatch little Meister from death; he 
could no longer work. At night, feverish visions came to him of 
this child whom he had seen playing in the garden, suffocating in 
the mad struggles of hydrophobia, like the dying child he had 
seen at the Hopital Trousseau in 1880. Vainly his experimental 
genius assured him that the virus of that most terrible of diseases 
was about to be vanquished, that humanity was about to be de- 
livered from this dread horror — his human tenderness was 
stronger than all, his accustomed ready sympathy for the suffer- 
ings and anxieties of others was for the nonce centered in “the 
dear lad.” 

The treatment lasted ten days; Meister was inoculated twelve 
times. The virulence of the medulla used was tested by trephinings 
on rabbits, and proved to be gradually stronger. Pasteur even 
inoculated on July 16, at ii a.m., some medulla only one day old, 
bound to give hydrophobia to rabbits after only seven days’ 
incubation; it was the surest test of the immunity and preservation 
due to the treatment. 

Cured from his wounds, delighted with all he saw, gaily run- 
ning about as if he had been in his own Alsatian farm, little 
Meister, whose blue eyes now showed neither fear 0or shyness, 
merrily received the last inoculation; in the evening, after claiming 
a kiss from “Dear Monsieur Pasteur,” as he called him, he went 
to bed and slept peacefully. Pasteur spent a terrible night of 
insomnia; in those slow dark hours of night when all vision is 
distorted, Pasteur, losing sight of the accumulation of experi- 
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ments which guaranteed his success, imagined that the little boy 
would die. 

The treatment being now completed, Pasteur left little Meister 
to the care of Dr. Grancher (the lad was not to return to Alsace 
until July 27) and consented to take a few days’ rest. He spent 
them with his daughter in a quiet, almost deserted country place 
in Burgundy, but without however finding much restfulness in 
the beautiful peaceful scenery; he lived in constant expectation 
of Dr. Grancher’s daily telegram or letter containing news of 
Joseph Meister. 

By the time he went to the Jura, Pasteur’s fears had almost 
disappeared. He wrote from Arbois to his son August 3, 1885: 
“Very good news last night of the bitten lad. I am looking for- 
ward with great hopes to the time when I can draw a conclusion. 
It will be thirty-one days to-morrow since he was bitten.” 

. . . On Jiis return to Paris, Pasteur found himself obliged to 
hasten the drgafiization of a “service” for the preventive treat- 
ment of hydrophobia after a bite. The Mayor of Villers-Farlay, 
in the Jura, wrote to him that, on October 14, a shepherd had been 
cruelly bitten by a rabid dog. 

Six little shepherd boys were watching over their sheep in a 
meadow; suddenly they saw a large dog passing along the road, 
with hanging, foaming jaws. 

“A mad dog!” they exclaimed. The dog, seeing the children, 
left the road and charged them; they ran away shrieking, but the 
eldest of them, J. B. Jupillc, fourteen years of age, bravely turned 
back in order to protect the flight of his comrades. Anned with 
his whip, he confronted the infuriated animal, who flew at him 
and seized his left hand. Jupille, wrestling with the dog, succeeded 
in kneeling on him, and forcing his jaws open in order to disen- 
gage his left hand; in so doing, his right hand was seriously bitten 
in its turn; finally, having been able to get hold of the animal by 
the neck, Jupille called to his little brother to pick up his whip 
which had fallen during the struggle, and securely fastened the 
dog’s jaws with the lash. He then took his wooden sabot^ with 
which he battered the dog’s head, after which, in order to be 
sure that it could do no further harm, he dragged the body down 
to a little stream in the meadow, and held the head under water 
for several minutes. Death being now certain, and all danger 
removed from his comrades, Jupille returned to Villers-Farlay. 

* Whilst the boy’s wounds were being bandaged, the dog’s car- 
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cass was fetched, and a necropsy took place the next day. The 
two veterinary surgeons who examined the body had not the 
slightest hesitation in declaring that the dog was rabid. 

The Mayor of Villers-Farlay, who had been to see Pasteur dur- 
ing the summer, wrote to tell him that this lad would die a victim 
of his own courage unless the new treatment intervened. The 
answer came immediately: Pasteur declared that, after five years’ 
study, he had succeeded in making dogs refractory to rabies, even 
six or eight days after being bitten; that, he had only once yet 
applied his method to a human being, but that once with success, 
in the case of little Meister, and that, if Jupille’s family consented, 
the boy might be sent to him. “I shall keep him near me in a 
room of my laboratory; he will be watched and need not go to 
bed; he will merely receive a daily prick, not more painful than 
a pin-prick.” 

The family, on hearing this letter, came to an immediate de- 
cision; but, between the day when he was bitten and Jupille’s 
arrival in Paris, six whole days had elapsed, whilst in Meister’s 
case there had only been two and a half! 

Yet, however great were Pasteur’s fears for the life of this tall 
lad, who seemed quite surprised when congratulated on his 
courageous conduct, they were not what they had been in the 
first instance — he felt much greater confidence. 

A few days later, on October 26, Pasteur in a statement at the 
Academy of Sciences described the treatment followed for Meis- 
ter. Three months and three days had passed, and the child 
remained perfectly well. Then he spoke of his new attempt. 
Vulpian rose — 

“The Academy will not be surprised,” he said, “if, as a member 
of the Medical and Surgical Section, I ask to be allowed to express 
the feelings of admiration inspired in me by M. Pasteur’s state- 
ment. I feel certain that those feelings will be shared by the whole 
of the medical profession. 

“Hydrophobia, that dread disease against which all therapeutic 
measures had hitherto failed, has at last, found a femedy. M. 
Pasteur, who has been preceded by no one in this pa(h, has been 
led by a series of investigations unceasingly carried oii for several 
years, to create a method of treatment, by means of which the 
development of hydrophobia can infallibly be prevented in a 
patient recently bitten by a rabid dog. I say infallibly, because, 
after what I have seen in M. Pasteur’s laboratory, I do not doubt 
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the constant success of this treatment when it is put into full 
practice a few days only after a rabic bite. ...” 

As soon as Pasteur’s paper was published, people bitten by rabid 
dogs began to arrive from all sides to the laboratory. The “serv- 
ice” of hydrophobia became the chief business of the day. Every 
morning was spent by Eugene Viala in preparing the fragments 
of marrow used for inoculations: in a little room permanently 
kept at a temperature of 20° to 23® C., stood rows of sterilized 
flasks, their tubular openings closed by plugs of cotton wool. 
Each flask contained a rabic marrow, hanging from the stopper 
by a thread and gradually drying up by the action of some 
fragments of caustic potash lying at the bottom of the flask. 
Viala cut those marrows into small pieces by means of scissors 
previously put through a flame, and placed them in small 
sterilized glasses; he then added a few drops of veal broth and 
pounded the mixture with a glass rod. The vaccinal liquid was 
now ready; feach glass was covered with a paper cover, and bore 
the date of the medulla used, the earliest of which was fourteen 
days old. For each patient under the treatment from a certain 
date, there was a whole series of little glasses. . . . 

Pasteur took a personal interest in each of his patients, helping 
those who were poor and illiterate to find suitable lodgings in the 
great capital. Children especially inspired him with a loving 
solicitude. But his pity was mingled with terror, when, on Novem- 
ber 9, a little girl of ten was brought to him who had been severely 
bitten on the head by a mountain dog, on October 3, rhirty-seven 
days before! The wound was still suppurating. He said to himself, 
“This is a hopeless case: hydrophobia is no doubt about to appear 
immediately; it is much too late for the preventive treatment to 
have the least chance of success. Should I not, in the scientific 
interest of the method, refuse to treat this child^ If the issue is 
fatal, all those who have already been treated will be frightened, 
and many bitten persons, discouraged from coming to the lab- 
oratory, may succumb to the disease!” These thoughts rapidly 
crossed Pasteur’s mind. But he found himself unable to resist his 
compassion for the father and mother, begging him to trj^ and 
save their child. 

After the treatment was over, Louise Pelletier had returned 
to school, when fits of breathlessness appeared, soon followed by 
convulsive spasms; she could swallow nothing. Pasteur hastened 
to her side when these symptoms began, and new inoculations 
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were attempted. On December 2, there was a respite of a few 
hours, moments of calm which inspired Pasteur with the vain 
hope that she might yet be saved. Tins delusion was a short-lived 
one. Pasteur spent the day by little Louise’s bedside, in her 
parents’ rooms in the Rue Dauphine. He could not tear himself 
away; she herself, full of affection for him, gasped out a desire 
that he should not go away, that he should stay with her! She 
felt for his hand between two spasms. Pasteur shared the grief of 
the father and mother. When all hope had to be abandoned: “I 
did so wish I could have saved your little one!” he said. And as 
he came down the staircase, he burst into tears. 

He was obliged, a few days later, to preside at the reception of 
Joseph Bertrand at the Academie Frangaise; his sad feelings little 
in harmony with the occasion. He read in a mournful and troubled 
voice the speech he had prepared during his peaceful and happy 
holidays at Arbois. Henry Houssaye, reporting on this ceremony 
in the Journal des DSbats^ wrote, **M. Pasteur ended his speech 
amidst a torrent of applause, he received a veritable ovation. He 
seemed unaccountably moved. How can M. Pasteur, who has 
received every mark of admiration, every supreme honour, whose 
name is consecrated by universal renown, still be touched by 
anything save the discoveries of his powerful genius?” People did 
not realize that Pasteur’s thoughts were far away from himself 
and irom his brilli'ant discovery. He was thinking of the child 
he had been unable to snatch from the jaws of death; his mind 
was not with the living, but with the dead. . . . 

Edition of 1920 


On Experimental Science 

LOUIS PASTEUR 

To 'will is a great thing, for Action and Work usially follow 
Will, and almost always Work is accompanied by success. These 
three things. Will, Work, Success, fill human existence. Will 
opens the door to success both brilliant and happy; Work passes 
these doors, and at the end of the journey Success comes to crown 
one’s efforts. And so, if your resolution is firm, your task, be it 
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what it may, is already begun; you have but to walk forward, it 
will achieve itself. . . . 

The cultivation of Science in its highest expression is perhaps 
even more necessary to the moral condition than to the material 
prosperity of a nation. 

Great discoveries — the manifestations of thought in Art, in 
Science and in Letters, in a word the disinterested exercise of 
the mind in every direction and the centres of instruction from 
which it radiates, introduces into the whole of Society that 
philosophical or scientific spirit, that spirit of discernment which 
submits everything to severe reasoning, condemns ignorance and 
scatters errors and prejudices. They raise the intellectual level 
and the moral sense, and through them the Divine idea itself is 
spread abroad and intensified. 

Science should not concern itself in any way with the philo- 
sophical Consequences of its discoveries. If through the develop- 
ment of my experimental studies I come to demonstrate that 
matter can organize itself of its^own accord into a cell or into 
a living being, I would come here to proclaim it with the legiti- 
mate pride of an inventor conscious of having made a great dis- 
covery, and I would add, if provoked to do so, “All the worse for 
those whose doctrines or systems do not fit in with the truth of 
the natural facts.” 

It was with similar pride that I defied my opponents to contra- 
dict me when I said, “In the present state of science the doctrine 
of spontaneous generation is a chimera.” And I add, with similar 
independence, “All the worse for those whose philosophical or 
political ideas are hindered by my studies.” 

This is not to be taken to mean that, in my beliefs and in the 
conduct of my life, I only take account of acquired science; if 
I would, I could not do so, for I should then have to strip myself 
of a part of myself. There are two men in each one of us: the 
scientist, he who starts with a clear field and desires to rise to 
the knowledge of Nature through observation, experimentation 
and reasoning, and the man of sentiment, the man of belief, the 
man who mourns his dead children, and who cannot, alas, prove 
that he will see them again, but who believes that he will, and 
lives in that hope, the man who will not die like a vibrio, but 
who feels that the force that is within him cannot die. The two 



GREAT ADVENTURES IN MEDICINE 


278 

domains are distinct, and woe to him who tries to let them tres- 
pass on each other in the so imperfect state of human knowledge. 

To his adversaries on the doctrine of fermentation: 

What is then your idea of the progress of Science? Science 
advances one step, then another, and then draws back and medi- 
tates before taking a third. Does the impossibility of taking that 
last step suppress the success acquired by the two others? Would 
you say to an infant who hesitated before a third step, having 
ventured on two previous ones: ‘Thy former efforts are of no 
avail; never shalt thou walk’? 

You wish to upset what you call my theory, apparently in 
order to defend another; allow me to tell you by what signs 
these theories are recognized: the characteristic of erroneous 
theories is the impossibility of ever seeing new facts; whenever 
such a fact is discovered, these theories have to be grafted with 
further hypotheses in order to account for them. True theories, 
on the contrary, are the expression of actual facts and are char- 
acterized by being able to predict new facts, a natural conse- 
quence of those already known. In a word, the characteristic of 
a true theory is its fruitfulness. 

The boldest conceptions, the most legitimate speculations can 
be embodied but from the day when they are consecrated by 
observation and experiment. Laboratories and discoveries are 
correlative terms; if you suppress laboratories. Physical Science 
will become stricken with barrenness and death; it will become 
mere powerless information instead of a science of progress and 
futurity; give it back its laboratories, and life, fecundity and 
power will reappear. Away from their laboratories, physicists 
and chemists are but disarmed soldiers on a battlefield. 

The deduction from these principles is evident: if the conquests 
useful to humanity touch your heart — if you remain confounded 
before the marvels of telegraphy, of anaesthesia, of th^ daguerreo- 
type, and many other admirable discoveries — if you. are jealous 
of the share your country may boast in these wonders — then, I 
implore you, take some interest in those sacred dwellings mean- 
ingly described as laboratories. Ask that they may be multiplied 
and completed. They are the temples of the future, of riches 
and of comfort. There humanity grows greater, better, stronger; 
there she can learn to read the works of Nature, works of prog- 
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ress and universal harmony, while humanity’s own works are too 
often those of barbarism, of fanaticism and of destruction. . . . 

Keep your early enthusiasm, dear collaborators, but let it ever 
be regulated by rigorous examinations and tests. Never advance 
anything which cannot be proved in a simple and decisive fashion. 

Worship the spirit of criticism. If reduced to itself, it is not 
an awakener of ideas or a stimulant to great things, but, without 
it, everything is fallible; it always has the last word. What I am 
now asking you, and you will ask of your pupils later on, is what 
is most difficult to an inventor. 

It is indeed a hard task, when you believe you have found an 
important scientific fact and are feverishly anxious to publish 
it, to constrain yourself for days, weeks, years sometimes, to 
fight with yourself, to try and ruin your own experiments and 
only to proclaim your discovery after having exhausted all con- 
trary hypqfheses. 

But when^ after so many efforts, you have at last arrived at a 
certainty, your joy is one of the greatest which can be felt by a 
human soul, and the thought that you will have contributed to 
the honour of your country renders that joy still deeper. . . . 

I should say that two contrary laws seem to be wrestling with 
each other nowadays; the one, a law of blood and of death, ever 
imaginii^ new means of destruction and forcing nations to be 
constantly ready for the battlefield — the other, a law of peace, 
work and health, ever evolving new means of delivering man 
from the scourges which beset him. 

The one seeks violent conquests, the other the relief of human- 
ity. The latter places human life above any victory; while the 
former would sacrifice hundreds and thousands of lives to the 
ambition of one. The law of which we are the instruments seeks,^ 
even in the midst of carnage, to cure the sanguinary ills of the 
law of War; the treatment inspired by our antiseptic methods may 
preserve thousands of soldiers. Which of these two laws will ulti- 
mately prevail, God alone knows. But we may assert that French 
Science will have tried, by obeying the law of Humanity, to 
extend the frontiers of Life. 
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On Claude Bernard 

and His Work 

LOUIS PASTEUR 

Meat is an aliment which cannot develop sugar by the diges- 
tive process known to us. Now M. Bernard having fed some 
carnivorous animals during a certain time exclusively with meat, 
he assured himself, with his precise knowledge of the most per- 
fect means of investigation offered him by chemistry, that the 
blood which enters the liver by the portal vein and pours into 
it the nutritive substances prepared and rendered soluble by 
digestion is absolutely devoid of sugar; whilst the blood which 
issues from the liver by the hepatic veins is always abundantly 
provided with it ... M. Claude Bernard has also thrown full 
light on the close connection which exists between the secretion 
of sugar in the liver and the influence of the nervous system. He 
has demonstrated, with a rare sagacity, that by acting on some 
determined portioi\ of that system it was possible to suppress 
or exaggerate at will the production of sugar. He has done more 
still; he has discovered within the liver the existence of an 
absolutely new substance which is the natural substance whence 
this organ draws the sugar that it produces. 

A long commentary would be necessary to present this splendid 
work (introduction to the Study of Experimental Medicine) 
to the reader; it is a monument raised to honour the tnethod 
which has constituted Physical and Chemical Science since 
Galileo and Newton, and which M. Bernard is tryir^ to intro- 
duce into physiology and pathology. Nothing so complete, so 
profound, so luminous has ever been wntten on thet true prin- 
ciples of the difficult art of experimentation . . . This book will 
exert an immense influence on medical science, its teaching, its 
progress, its language even. 

I have spoken of the man of science. I might have spoken of the 
man in everyday life, the colleague who has inspired so many 
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with a solid friendship, for 1 should seek in vain for a weak point 
in M. Bernard; it is not to be found. His personal distinction, the 
noble beauty of his physiognomy, his gentle kindness attract at 
first sight; he has no pedantry, none of a scientist’s usual faults, 
but an antique simplicity, a perfectly natural and unaffected 
manner, while his conversation is deep and full of ideas. . . . 

Comment by Claude Bernard to Henri Sainte Claire Deville: 

I have received the article Pasteur has written about me in 
the Moniteur\ that article paralyzed the vasomotor nerves of my 
sympathetic system, and caused me to blush to the roots of my 
hair. I was so amazed that I don’t know what I wrote to Pasteur; 
but I did not dare to say to him that he had wrongly exaggerated 
my merits. I know he believes all that he writes, and I am happy 
and proud of his opinion, because it is that of a scientist and 
experimentalist of the very first rank. . . . 

The Truth Seekers 

CLAUDE BERNARD 

Ardent desire for knowledge, and this knowledge really grasped, 
and yet always flying before them, becomes at once their 
sole torment and sole happiness. Those who do not know the 
torment of the unknown cannot have the joy of discovery, 
which is certainly the liveliest that the mind of man can ever 
feel. But, by a whim of nature, the joy of discovery, so sought 
and hoped for, vanishes as soon as found. It is but a flash, whose 
gleam discovers for us fresh horizons toward which our insatiate 
curiosity repairs with still more ardor. Thus, even in science 
itself, the known loses its attraction, while the unknown is always 
full of charm. 

When you meet with a fact opposed to a prevailing theory, 
you should adhere to the fact and abandon the theory, even 
when the latter is supported by great authorities and generally 
adopted. 

Put off your imagination as you take off your overcoat when 
you enter the laboratory; but put it on again, as you do the 
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overcoat, when you leave the laboratory. Before the experiinent 
and between whiles let your imagination wrap you around; put 
it right away from yourself during the experiment itself, lest it 
hinder your observing power. 

When I am in my laboratory, I begin by shutting the door on 
materialism and on spiritualism; I observe facts alone, I seek but 
the scientific conditions under which life manifests itself. 


The Etiology of Tuberculosis 

ROBERT KOCH 

Villemin’s discovery that tuberculosis is transmissible to animals 
has, as is well known, found varied confirmation, but also ap- 
parently well-grounded opposition, so that it remained undecided 
until a few years ago whether tuberculosis is or is not an infectious 
disease. Since then, however, inoculations into the anterior ocular 
chamber, first performed by Cohnheim and Salomonsen, and later 
by Baumgarten, and furthermore the inhalation experiments done 
by Tappeiner and others have established the transmissibility of 
tuberculosis beyond any doubt, and in future tuberculosis must 
be clistssed as an infectious disease. 

If the number of victims which a disease claims is the measure 
of its significance, then all diseases, particularly the most dreaded 
infectious diseases, such as bubonic plague, Asiatic cholera, etc., 
must rank far behind tuberculosis. Statistics teach that one-seventh 
of all human beings die of tuberculosis, and that, if one considers 
only the productive middle-age groups, tuberculosis carries away 
one-third and often more of these 

In my studies on tuberculosis I first used the known methods 
without elucidating the nature of the disease. But by reason of 
several incidental observations I was prompted to abandon these 
methods and to follow other paths which finally led to positive 
results. 

The aim of the study had to be directed first toward the 
demonstration of some kind of parasitic forms, which are foreign 
to the body and which might possibly be interpreted as the cause 
of the disease. This demonstration became successful, indeed, by 
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means of a certain staining process, which disclosed characteristic 
and heretofore unknown bacteria in all tuberculous organs. It 
would take us too far afield to tell of the road by which I arrived 
at this new process, and I shall therefore immediately give its 
description. 

The objects for study are prepared in the usual fashion for the 
examination for pathogenic bacteria. They are either spread on 
the cover-slip, dried and heated, or they are cut in sections after 
being hardened in alcohol. The cover-slips or sections are put in a 
staining solution of the following formula: 200 cc. of distilled 
water are mixed with i cc. of a concentrated alcoholic methylene- 
blue solution, and with repeated shaking 0.2 cc. of a 10 per cent 
potassium-hydrate solution is added. This mixture should not 
produce a precipitate even after standing for several days. The 
objects to be stained remain in it from 20 to 24 hours. By heating 
the staining solution to 4o°C. in a water-bath this time can be 
shortened to from one-half to one hour. The cover-slips are then 
covered with a concentrated aqueous solution of vesuvin, which 
must be filtered each time before use and rinsed after one to two 
minutes with distilled water. When the cover-slips are removed 
from the methylene-blue the smear looks dark blue and is much 
overstained, but upon the treatment with vesuvin the blue color 
disappears and the specimen appears faintly brown. Under the 
microscope all constituents of animal tissue, particularly the nu- 
clei and their disintegration products, appear brown, with the 
tubercle bacilli, however, beautifully blue. With the exception of 
leprosy bacilli, all other bacteria which I have thus far examined 
in this respect assume a brown color with this staining method. 
The color contrast between the brown-stained tissue and the blue 
tubercle bacilli is so striking, that the latter, which are frequently 
present only in very small numbers, are nevertheless seen and 
identified with the greatest certainty. . . . 

In several respects the bacteria made visible by this process 
exhibit a characteristic behavior. They are rod-shaped, and they 
belong to the group of bacilli. They are very thin and one-fourth 
to one-half as long as the diameter of a red blood-corpuscle, 
although they may sometimes reach a greater length, — ^up to the 
full diameter of an erythrocyte. In shape and size they bear a 
striking similarity to leprosy bacilli. They are differentiated from 
the latter by being a bit more slender and by having tapered 
ends. • a • 
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As soon as the height of tubercle-development is passed the 
bacilli become rarer, and occur only in small groups or quite 
singly, in the margin of the tuberculous focus and side by side 
with weakly stained and sometimes hardly recognizable bacilli 
which are presumably dying or dead. Finally, they may disappear 
completely; but they are but seldom entirely absent and, if so, 
only in such places in which the tuberculous process has come 
to a standstill. 

If giant cells occur in the tuberculous tissue the bacilli are by 
predilection within these formations. In very slowly progressing 
tuberculous processes, the interior of giant cells is usually the 
only place in which bacilli are to be found. In this case the 
majority of giant cells enclose one or a few bacilli; and it produces 
a surprising impression to find repeatedly in large areas of the 
section groups of giant cells, most of which contain one or two 
tiny blue rods in the center, and within the wide space enclosed 
by brown-stained nuclei. . . . 

The bacilli are also observable unstained in unprepared speci- 
mens. For this it is necessary to take a little material from such 
places as contain considerable numbers of bacilli, for example, 
from a gray tubercle from the lung of a guinea pig, dead of 
inoculation tuberculosis. This material must be examined after 
the addition of a little distilled water or, preferably, blood-serum, 
and best in a hollow ^lide, in order to avoid streaming in the fluid. 
The bacilli appear then as very fine rods which show only 
molecular, but not the slightest trace of intrinsic movement. 

Under certain conditions to be mentioned later the bacilli form 
spores even in the animal body. Individual bacilli contain several, 
usually 2 to 4 spores, oval in shape, and distributed at even inter- 
vals along the entire length of the bacillus. 

In regard to the occurrence of bacilli in the various tubercu- 
lous manifestations in human beings and animals it has been pos- 
sible to examine the following material thus far: 

/. From Human Beings: Eleven cases of miliary tiiberculosis: 
The bacilli never failed of demonstration in miliary tilbercles of 
the lungs. ... 

Twelve cases of caseous bronchitis and pneumonia {in 6 cases 
cavity -formation): The presence of bacilli was usually limited to 
the margin of the caseously infiltrated tissue, where several times, 
however, they were very numerous. . . . 

In larger cavities the bacilli occur mixed with other bacteria. 
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However, they were easily distinguishable because, with the stain- 
ing-method mentioned, only tubercle bacilli stain blue while 
other bacteria assume a brown color. 

One case of solitary tubercle in the brainy larger than a hazeU 
nut: The caseous part of the tubercle was enclosed by a cellular 
tissue in which were embedded many giant cells. Most of these 
did not contain any parasites, but here and there were encountered 
groups of giant cells, each of which contained one or two bacilli. 

Tv:o cases of bitestinal tuberculosis: In tuberculous nodules 
which were grouped around the intestinal ulcers, the bacilli were 
demonstrable with particular ease. . . . 

Three cases of freshly excised scrofulous lymph ?iodes: In only 
two of them could bacilli be demonstrated in giant cells. 

Four cases of fungoid arthritis: In two cases separate small 
groups of giant cells contained bacilli. 

2, From Animals: T en cases of Perlsucht nvith calcified nodules 
in the luhgSy in several cases also in the peritoneum and once on 
the pericardium. . . . 

Three cases in which the lungs of cattle containedy not the well- 
known calcified nodules with knobby surfacey as usually see?! in 
Perlsuchty but smooth-walled y spherical nodeSy filled with a thicky 
cheesy material . . . . 

A caseated cervical lymph node from a hog likewise contained 
the bacilli. 

Large amounts of tubercle bacilli were found in the organs of a 
chicken dead of tuberculosis, both in tubercles in the bone-mar- 
row and in the peculiar large lymph nodes of the intestines, the 
liver, and the lungs. 

Of three monkeys which had died spontaneously of tubercu- 
losis, the lungs, spleen, liver and omentum, all were studded with 
innumerable nodules. . . . 

Of spontaneously diseased animals, nine guinea pigs and seven 
rabbits were examined; all showed bacilli in the tubercles. 

In addition to these cases of spontaneous tuberculosis, I could 
avail myself of a not inconsiderable number of animals which had 
been infected by inoculation with the most varied tuberculous 
materials: as, for instance, with gray and caseated tubercles from 
human lungs, with sputum from consumptives, with tuberculous 
masses from spontaneously diseased monkeys, rabbits and guinea 
pigs, with masses of calcified or caseated lesions from Perlsucht 
in cattle, and' finally with material from lesions obtained by 
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animal-passage. The number of animals so infected amounted to 
172 guinea pigs, 32 rabbits and 5 cats. In the majority of these 
cases the demonstration of bacilli had to be limited to the exam- 
ination of tubercles in the lungs which were always present in 
large numbers. Here bacilli never failed to be found: frequently 
they were extraordinarily numerous, and sometimes spore-bear- 
ing, but in some preparations only a few yet unmistakable 
individual forms were observed. . . . 

On the basis of my numerous observations I consider it estab- 
lished that, in all tuberculous affections of man and animals, there 
occur constantly those bacilli which I have designated tubercle 
bacilli and which are distinguishable from all other microorgan- 
isms by characteristic properties. However, from the mere coin- 
cidental relation of tuberculous affections and bacilli it may not 
be concluded that these two phenomena have a causal relation, 
notwithstanding the not inconsiderable degree of likelihood for 
this assumption that is derivable from the fact that the bacilli 
occur by preference where tuberculous processes are incipient 
or progressing, and that they disappear where the disease comes 
to a standstill. 

To prove that tuberculosis is a parasitic disease, that it is caused 
by the invasion of bacilli and that it is conditioned primarily by 
the growth and multiplication of the bacilli, it was necessary to 
isolate the bacilli frpm the body; to grow them in pure culture 
until "they were freed from any disease-product of the animal 
organism which might adhere to them; and, by administering the 
isolated bacilli to animals, to reproduce the same morbid condition 
which, as known, is obtained by inoculation with spontaneously 
developed tuberculous material. 

Disregarding the many preliminary experiments which served 
for the solution of this task, here again the finished method will 
be described. Its principle rests on the use of a solid transparent 
medium, which retains its solid consistence at incubator tempera- 
ture. The advantages of this method of pure culture which I have 
introduced into bacteriology I have explained in detail in an 
earlier publication. That the really complicated task df growing 
tubercle bacilli in pure culture was achieved by this method is to 
me a new proof of its efficiency. 

Serum from sheep- or cattle-blood, separated as pure as possible, 
is put into test-tubes closed with a cotton stopper and heated 
every day to 58®C. for six subsequent days. It is not always 
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possible to sterilize the serum completely by this process, but in 
most cases it suffices. Then the serum is heated to 65 ®C. during 
several hours, or sufficiently long for it to be just coagulated and 
solidified. After this treatment it appears as an amber-yellow, 
completely transparent or only slightly opalescent, solid, jelly-like 
mass; and after several days at incubator temperature it must not 
show the slightest development of bacterial colonies. If the heat- 
ing exceeds 75 °C. or if it lasts too long, the serum becomes 
opaque. In order to obtain a lai^e surface for the preparation of 
the cultures the serum is solidified in test-tubes slanted as much as 
possible. For those cultures intended for direct microscopical 
examination the serum is solidified in flat watch-crystals or in 
small hollow glass blocks. 

Upon this solidified blood-serum, which forms a transparent 
medium that remains solid at incubator temperature, the tubercu- 
lous materials are applied in the following manner: 

The simplest case in which the experiment is successful is 
presented, almost without exception, when an animal which has 
just died of tuberculosis, or a tuberculous animal which has just 
been killed for this purpose, is at orte’s disposal. First, the skin is 
deflected over the thorax and abdomen with instruments flamed 
just before use. With similarly prepared scissors and forceps, the 
ribs are cut in the middle, and the anterior chestwall is removed 
without opening the abdominal cavity, so that the lungs are to a 
large extent laid free. Then the instruments are again exchanged 
for freshly disinfected ones, and single tubercles or particles of 
them, of the size of a millet-seed, are quickly excised with scissors 
from the lung tissue, and immediately transferred to the surface 
of the solidified blood-serum with a platinum wire, which has 
been melted into a glass rod which must be flamed immediately 
before use. Of course, the cotton stopper may be removed for 
only a minimal time. In this manner a number of test-tubes, about 
six to ten, are implanted with tuberculous material, because, with 
even the most cautious manipulation, not all test-tubes remain 
free from accidental contamination . . . The test-tubes, provided 
with tuberculous substance in the described manner, are kept in 
the incubator at a constant temperature of 37® or 38°C. In the 
first week no noticeable alteration occurs. . . . 

Cultures that result from a growth of tubercle bacilli do not 
appear to the naked eye until the second week after the seeding, 
and ordinarily not until after the tenth day. They come into view 
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as very small points and dry-looking scales. Depending upon 
whether the tuberculous material was more or less crushed in 
seeding and whether it was brought into contact with a large 
surface of the medium by rubbing motions, the colonies sur- 
round the explanted bit of tissue in smaller or larger areas. 

With the aid of a 30- to 40-times magnification one can per- 
ceive the bacterial colonies as soon as toward the end of the first 
week. They appear as very neat spindle- and usually S-shaped or 
similarly curved formations, which consist of the well-known 
most tenuous bacilli when spread on a cover-slip, and stained and 
examined with high magnifications. Up to a certain degree their 
growth proceeds for a period of 3 to 4 weeks, as they enlarge 
to flat scale-like bits, usually not reaching the size of a poppy 
seed, and lie loosely on the medium, which they never invade or 
liquefy. Furthermore, the bacillary colony forms such a compact 
mass that its small scale can easily be removed with a platinum 
wire from the solidified blood-serum as a whole, and can be 
crushed only upon the application of a cenain pressure. The 
exceedingly slow growth which can be obtained only at incu- 
bator temperature, and the peculiar scale-like dry and firm tex- 
ture of these bacillary colonies arc not met with in any other 
known bacterial species, so that it is impossible to confuse cul- 
tures of tubercle bacilli with those of other bacteria; and, even 
with but little experience, nothing is simpler than to recognize 
accidental contaminations of the cultures immediately. . • . 

In order to keep such a culture going, it is necessary to trans- 
plant it to a new medium some time after the first seeding, approx- 
imately after 10 to 14 days. This is done by removing a few 
scales with the flamed platinum wire and by transferring these 
into a fresh test-tube of sterilized coagulated blood-serum, where 
they are crushed on the surface o£»the medium and spread as 
widely as possible. Within the same interval there again develop 
scale-like, dry masses, which coalesce and, depending upon the 
extent of their seeding, cover a larger or smaller part of the sur- 
face of the blood-serum. In this manner are the cultures con- 
tinued. . . . 

Up to this point it was established by my studies that the occur- 
rence of characteristic bacilli is regularly coincidental with tuber- 
culosis and that these bacilli can be obtained and isolated in pure 
cultures from tuberculous organs. It remained to answer the 
important question whether the isolated bacilli when again intro- 
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duced into the animal body are capable of reproducing the morbid 
process of tuberculosis. 

In order to exclude every error in the solution of this question, 
which contains the principal point in the whole study of the 
tubercle virus, many different series of experiments were done, 
which, on account of the significance of the point at issue, will 
be enumerated. 

First, were done experiments involving the simple inoculation 
of bacilli. . . . 

First Experiment: Of six recently bought guinea pigs which 
were kept in the same cage, four were inoculated on the abdomen 
with bacillary culture material derived from human lungs with 
miliary tubercles and grown in five transfers for fifty-four days. 
Two animals remained uninoculated. In the inoculated animals 
the inguinal lymph nodes swelled after fourteen days, the site 
of inoculation changed into an ulcer, and the animals became 
emaciated. "^After thirty-two days one of the inoculated animals 
died, and after thirty-five days the rest were killed. The inocu- 
lated guinea pigs, the one that had died spontaneously as well as 
the three killed ones, showed far-advanced tuberculosis of the 
spleen, liver and lungs; the inguinal nodes were much swollen 
and caseated; the bronchial lymph nodes were but little swollen. 
The two noninoculated animals displayed no trace of tubercu- 
losis in lungs, liver or spleen. 

Second Experiment: Of eight guinea pigs, six were inoculated 
with bacillary culture material, derived from the tuberculous 
lung of an ape, and cultivated in eight transfers for ninety-five 
days. Two animals remained uninoculated as controls. The course 
was exactly the same as in the first experiment. At autopsy the 
six inoculated animals were found with far-advanced tuberculosis, 
while the two noninoculated ones were healthy when they were 
killed, after thirty-two days. 

Third Experiment: Of six guinea pigs, five were inoculated 
with culture material, derived from a Perlsucht lung, and seventy- 
two days old and transferred six times. After thirty-four days all 
animals were killed. The five inoculated ones were tuberculous, 
the noninoculated one was healthy. 

Fourth Experiment: A number of animals (mice, rats, hedge- 
hogs, hamsters, pigeons, frogs), whose susceptibility to tubercu- 
losis is not known, were inoculated with cultures derived from 
the tuberculous lung of a monkey which had been cultivated for 
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II j days outside the animal body. Four field mice, killed 53 days 
after the inoculation, had numerous tubercles in the spleen, liver 
and lung; a hamster, killed 53 days after inoculation, showed the 
same result. 

In these four experiments the inoculation of bacillary cultures 
on the abdomen of the experimental animals had, tfien, produced 
exactly the same kind of inoculation tuberculosis as if fresh tuber- 
culous materials had been inoculated. 

In the next experiment the inoculum was introduced into the 
anterior chamber of rabbits’ eyes, in order to find out whether, 
in the so modified inoculation method, the same effect would be 
obtained by the artificially cultivated tubercle virus as with the 
natural virus. 

FiftA Experiment: Three rabbits were inoculated with a small 
crumb of a culture (derived from a caseous pneumonia in a 
human lung and cultivated for 89 days) in the anterior ocular 
chamber. An intense iritis developed after a few days, and the 
cornea soon became clouded and discolored to a yellowish-gray. 
The animals rapidly became emaciated. They were killed after 
25 days and their lungs were found studded with countless 
tubercles. 

Sixth Experiment: Of three rabbits, one received an injection 
of pure blood-serum into the anterior chamber of ’the eye, and 
the two others an injection of the same blood-serum, in which 
howeyer, a small ci*umb of a culture (originating from a lung 
with Ferlsucht and cultivated 91 days) had been suspended. In 
the latter two rabbits, the same phenomena occurred as in the 
preceding experiment — rapidly progressing iritis and clouding of 
the cornea. After 28 days the animals were killed. The first rabbit, 
injected with pure blood-serum, was completely healthy, while 
the lungs of the other two were studded with innumerable 
tubercles. 

Seventh Experiment: Of four rabbits, the first received pure 
blood-serum in the anterior eye chamber; in the case of the 
second the needle, which contained blood-serum with a bacillary 
culture (from monkey tuberculosis, cultivated 132 days), was 
introduced into the anterior chamber of the eye, but the plunger 
was not moved, so that only a minimal amount of the fluid could 
get into the aqueous humor. The third and fourth rabbits were 
injected in the anterior chamber with several drops of the blood- 
serum with bacillary culture. Iritis and panophthalmitis developed 
in the latter two animals, and very rapid emaciation followed. 
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In the case of the second rabbit, on the other hand, the eye 
remained at first unchanged, but in the course of the second week 
single whitish-yellow nodules appeared on the iris near the site of 
the puncture, and there developed, growing out from this center, 
a typical tuberculosis of the iris. New nodules kept forming on 
the iris, which became wrinkled, while the cornea clouded slowly 
and the further changes were obscured to further observation. 
After 30 days these four animals were killed. The first was en- 
tirely healthy; in the second, besides the formerly noted changes 
in the eye, the lymph nodes near the mandible and beside the 
root of the ear were swollen and studded with yellowish-white 
foci. The lungs and the other organs were still free from tuber- 
culosis. The two latter rabbits, again, had countless tubercles 
in the lungs. . . . 

All these facts, taken together, justify the statement that the 
bacilli presjpnt in tuberculous substances are not only coincidental 
with the" tuberculous process, but are the cause of the process, 
and that we have in the bacilli the real tuberculous virus. 

This establishes the possibility of defining the boundaries of 
the diseases to be understood as tuberculosis, which could not be 
done with certainty until now. A definite criterion for tubercu- 
losis was lacking. One author would reckon miliary tuberculosis, 
phthisis, scrofulosis, Perlsuchty etc., as tuberculosis; another would 
hold, perhaps with quite as much right, that all these morbid 
processes were different. In future it will not be difficult to decide 
what is tuberculous and what is not tuberculous. The decision will 
be established, not by the typical structure of the tubercle, nor its 
avascularity, nor the presence of giant cells, but by the demon- 
stration of tubercle bacilli, whether in the tissues by staining- 
reactions or by culture on coagulated blood-serum. Taking this 
criterion as decisive, miliary tuberculosis, caseous pneumonia, 
caseous bronchitis, intestinal and lymph-node tuberculosis, Perl- 
sucht in cattle, spontaneous and infectious tuberculosis in animals, 
must, according to my investigations, be declared identical. . . . 

Since the parasitic nature of tuberculosis is proved, it is still 
necessary for the completion of its etiology to answer the ques- 
tions of where the parasites come from and how they enter the 
body. 

In regard to the first question it must be decided whether 
the infectious materials can propagate only under such conditions 
as prevail in the animal body or whether they may undergo a 
development independent of the animal organism, somewhere in 
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free nature, such as, for example, is the case with anthrax bacilli. 

In several experiments it was found that the tubercle bacilli 
grow only at temperatures between 30® and 41 ®C. Below 30® and 
above 42® not the slightest growth occurred within three weeks, 
while anthrax bacilli, for example, grow vigourously at 20® and 
between 42® and 43 ®C. The question mentioned can already be 
decided on the basis of this fact. In temperate climates there is no 
opportunity offered outside the animal body for an even tempera- 
ture of above 3o®C. of at least two weeks* duration. It may be 
concluded that, in their development, tubercle bacilli are depend- 
ent exclusively upon the animal organism; that they are true 
and not occasional parasites; and that they can be derived only 
from the animal organism. 

Also the second question, as to how the parasites enter the 
body, can be answered. The great majority of all cases of tuber- 
culosis begin in the respiratory tract, and the infectious material 
leaves its mark first in the lungs or in the bronchial lymph nodes. 
It is therefore very likely that tubercle bacilli are usually inspired 
with the air, attached to dust particles. There can hardly be any 
doubt about the manner by which they get into the air, consider- 
ing in what excessive numbers tubercle bacilli present in cavity- 
contents are expectorated by consumptives and scattered every- 
where. 

In order to gain an opinion about the occurrence of tubercle 
bacilli in phthisical sputum I have examined repeatedly the sputum 
of a large series of consumptives and have found that in some of 
them no bacilli are present, and that, however, in approximately 
one-half of the cases, extraordinarily numerous bacilli are present, 
some of them sporogenic. Incidentally, it may be remarked that, 
in a number of specimens of sputum of persons not diseased with 
phthisis, tubercle bacilli were never found. Animals inoculated 
with fresh bacilliferous sputum become tuberculous as certainly 
as following inoculations with miliary tubercles. 

Also, such infectious sputa did not lose their virulence after 
drying. Four guinea pigs were inoculated with two-Veeks-old 
dried sputum, and four guinea pigs with sputum kept iA the same 
way for 8 weeks; they all became tuberculous in the sarfie manner 
as following infection with fresh material. It can therefore be 
assumed that phthisical sputum dried on the floor, cldthes, etc., 
retains for a considerable time its virulence, and that, if it enters 
the lung in a pulverized state, it can produce tuberculosis there 



INtO modern times 


293 

In regard to milk from cows with Ferlsucht it is noteworthy 
that the extension of the tuberculous process to the mammary 
gland has been observed not rarely by veterinarians, and it is 
therefore quite possible that in such cases the tuberculous virus 
may be mixed directly with the milk. 

Still further viewpoints might be mentioned in regard to meas- 
ures which could serve to limit the disease on the basis of our 
firesent knowledge of the etiology of tuberculosis but the dis- 
cussion here would lead too far. When the conviction that tuber- 
culosis is an exquisite infectious disease has become firmly estab- 
lished among physicians, the question of an adequate campaign 
against tuberculosis will certainly come under discussion and it 
will develop by itself. 

1882 

Translated in 


Sairey Gamp 


CHARLES DICKENS 

Deep in the City, and within the ward of Cheap, stood Mr. 
Mould’s establishment. His Harem, or, in other words, the com- 
mon sitting-room of Mrs. Mould and family, was at the back, 
over the little counting-house behind the shop: abutting on a 
churchyard small and shady. In this domestic chamber Mr. 
Mould now sat; gazing, a placid man, upon his punch and 
home. . . . 

Mr. Mould looked lovingly at Mrs. Mould, who sat hard by, 
and was a helpmate to him in his punch as in all other things. 
Each seraph daughter, too, enjoyed her share of his regards, and 
smiled upon him in return. So bountiful were Mr. Mould’s posses- 
sions, and so large his stock in trade, that even there, within his 
household sanctuary, stood a cumbrous press, whose mahogany 
maw was filled with shrouds, and winding-sheets, and other furni- 
ture of funerals. But, though the Misses Mould had been brought 
up, as one may say, beneath his eye, it had cast no shadow on 
their timid infancy or blooming youth. Sporting behind the 
scenes of death and burial from cradlehood, the Misses Mould 
knew better. Hatbands, to them, were but so many yards of silk 
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or crape; the final robe but such a quantity of linen. The Misses 
Mould could idealise a player’s habit, or a court-lady’s petticoat, 
or even an act of parliament. But they were not to be taken in by 
palls. They made them sometimes. . . . 

A knock was heard at the room-door. 

“That’s Tacker, I know,” said Mrs. Mould, “by the wheezing 
he makes. Who that hears him now, would suppose he’d ever 
had wind enough to carry the feathers on his head! Come in, 
Tacker.” 

“Beg your pardon, ma’am,” said Tacker, looking in a little 
way. . . . 

“Mrs. Gamp’s below, and wants to speak to you.” 

“Tell Mrs. Gamp to come upstairs,” said Mould. “Now, Mrs. 
Gamp, what’s your news?” 

The lady in question was by this time in the door-way, curtsey- 
ing to Mrs. Mould. At the same moment a peculiar fragrance was 
borne upon the breeze, as if a passing fairy had hiccoughed, and 
had previously been to a wine-vault. 

Mrs. Gamp made no response to Mr. Mould, but curtsied to 
Mrs. Mould again, and held up her hands and eyes, as in a devout 
thanksgiving that she looked so well. She was neatly, but not 
gaudily attired. ... 

“There are some happy crceturs,” Mrs. Gamp observed, “as 
time runs back-ards, with, and you are one, Mrs. Mould; not that 
he ncjed do nothing except use you in his most owldacious way for 
years to come, I’m sure; for young you are and will be. I says to 
Mrs. Harris,” Mrs. Gamp continued, “only t’ other day; the last 
Monday evening fortnight as ever dawned upon this Piljian’s 
Projiss of a mortal wale; I says to Mrs. Harris when she says to 
me, ‘Years and our trials, Mrs. Gamp, sets marks upon us all.’ — 
‘Say not the words, Mrs. Harris, if you and me is to be continual 
friends, for sech is not the case. Mrs. Mould,’ I says, making so 
free, I will confess, as use the name,” (she curtsied here), “‘is 
one of them that goes agen the obserwation straight; and never, 
Mrs. Harris, whilst I’ve a drop of breath to draw, w31 I set by, 
and not stand up, don’t think it.’ ‘I ast your pardon, ma’am — 
says Mrs. Harris, ‘and I humbly grant your grace; for if ever 
a woman lived as would see her f^er-creeturs into fits to serve 
her friends, well do I know that woman’s name is Sairey Gamp.’ ” 

“Oh! Fie, fie! Nonsense, Mrs. Gamp,” replied the undertaker. 
“My dear — aloud again— “Mrs. Gamp can drink a glass of rum, 
I dare say. Sit down, Mrs. Gamp, sit down.” 
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Mrs. Gamp took the chair that was nearest the door^ and casting 
up her eyes towards the ceiling, feigned to be wholly insensible 
to the fact of a glass of rum being in preparation, until it was 
placed in her hand by one of the young ladies, when she exhibited 
the greatest surprise. 

“A thing,” she said, “as hardly ever, Mrs. Mould, occurs with 
me unless it is when I am indispoged, and find my half-a-pint of 
porter settling heavy on the chest. Mrs. Harris often and often says 
to me, ‘Sairey Gamp,’ she says, ‘you raly do amaze me!’ 
‘Mrs. Harris,’ I says to her, ‘why so? Give it a name, I beg.’ ” 
“ ‘Telling the truth then, ma’am,’ says Mrs. Harris, ‘and sham- 
ing him as shall be nameless betwixt you and me, never did I 
think till I know’d you, as any woman could sick-nurse and 
monthly likeways, on the little that you takes to drink.’ ‘Mrs. 
Harris,’ I says to her, ‘none on us knows what we can do till 
we tries; an4 wunst, when me and Gamp kept ’ouse, I thought 
so too. But now,’ I says, ‘my half-a-pint of porter fully satisfies; 
perwisin’, Mrs. Harris, that it is brought reg’lar, and draw’d 
mild. Whether 1 sicks or monthlies, ma’am, I hope I does my 
duty, but I am but a poor woman, and I earns my living hard; 
therefore I do require it, which I makes confession, to be brought 
reg’lar and draw’d mild.’ ” 

The precise connection between these observations and the 
glass of rum, did not appear; for Mrs. Gamp proposing as a 
toast ‘The best of lucks to all!’ took off the dram in quite a 
scientific manner, without any further remarks. 

“And what’s your news, Mrs. Gamp?” asked Mould again, as 
that lady wiped her lips upon her shawl, and nibbled a corner off 
a soft biscuit, which she appeared to carry in her pocket as a 
provision against contingent drams. “How’s Mr. Chuff ey?” 

“Mr. Chuff ey, sir,” she replied, “is jest as usual; he an’t no 
better and he an’t no worse. I take it very kind in the gentleman 
to have wrote up to you and said, ‘let Airs. Gamp take care of 
him till I come home’; but ev’rythink he does is kind. There an’t 
a many like him. If there was, we shouldn’t want no churches.” 

“What do you want to speak to me about, Mrs. Gamp?” said 
Mould, coming to the point. 

“Jest this, sir,” Mrs. Gamp returned, “with thanks to you for 
asking. There is a gent, sir, at the Bull in Holborn, as has been took 
ill there, and is bad abed. They have a day nurse as was recom- 
mended from Bartholomew’s; and well I knows her, Mr. Mould, 
her name bein’ Mrs. Prig, the best of creeturs. But she is other- 
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ways engaged at night, and they are in wants of night-watching; 
consequent she says to them, having reposed the greatest friendli- 
ness in me for twenty year, ‘The soberest person going, and the 
best of blessings in a sick room, is Mrs. Gamp, ^nd a boy to 
Kingsgate Street,’ she says, ‘and snap her up at any price, for 
Mrs. Gamp is worth her weight and more in goldian guineas.’ My 
landlord brings the message down to me, and says, ‘bein’ in a 
light place where you are, and this job promising so well, why not 
unite the two?’ ‘No, sir,’ I says, ‘not unbeknown to Mr. Mould, 
and therefore do not think it. But I will go to Mr. Mould,’ I 
says, ‘and ast him, if you like.’ ” Here she looked sideways at the 
undertaker, and came to a stop. 

“Night-watching, eh?” said Mould, rubbing his chin. 

“From eight o’clock till eight, sir. I will not deceive you,” Mrs. 
Gamp rejoined. 

“And then go back, eh?” said Mould. 

“Quite free then, sir, to attend to Mr. Chuffey. His ways bein’ 
quiet, and his hours early, he’d be abed, sir, nearly all the time. 
I will not deny,” said Mrs. Gamp with meekness, “that I am but a 
poor woman, and that the money is a object; but do not let that 
act upon you, Mr. Mould. Rich folks may ride on camels, but it 
an’t so easy for ’em to see out of a needle’s eye. This is my com- 
fort, and I hope I knows it.” 

“Well, Mrs. Gamp,” observed Mould, “I don’t see any particular 
objection to your earning an honest penny under such circum- 
stances. I should keep it quiet, I think, Mrs. Gamp. I wouldn’t 
mention it to Mr. Chuzzlewit on his return, for instance, unless it 
were necessary, or he asked you point-blank.” 

“The very words was on my lips, sir,” Mrs. Gamp rejoined. 
‘Suppoging that the gent should die, I hope I might take the lib- 
erty of saying as I know’d some one in the undertaking line, and 
yet give no offence to you, sir?’ 

“Certainly, Mrs. Gamp,” said Mould, with much condescension. 
“You may casually remark, in such a case, that we dp the thing 
pleasantly and in a great variety of styles, and are generally con- 
sidered to make it as agreeable as possible to the feeEngs of the 
survivors. But don’t obtrude it, don’t obtrude it. Easy, easy! My 
dear, you may as well give Mrs. Gamp a card or two, if you 
please.” 

Mrs, Gamp received them, and scenting no more rum in the 
wind (for the bottle was locked up again) rose to take her de- 
parture. 
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“Wishing ev’ry happiness to this happy family,” said Mrs. 
Gamp, “with all my heart. Good afternoon, Mrs. Mould! If I 
was Mr. Mould, I should be jealous of you, ma'am; and Tm sure, 
if I was you, I should be jealous of Mr. Mould.” 

“Tut, tut! Bah, bah! Go along, Mrs. Gamp!” cried the de- 
lighted undertaker. 

“I’ll tell you what, my dear,” he observed, when Mrs. Gamp had 
at last withdrawn, and shut the door, “that’s a ve-ry shrewd 
woman. That’s a woman whose intellect is immensely superior to 
her station in life. That’s a woman who observes and reflects in 
an uncommon manner. She’s the sort of woman now,” said Mould, 
drawing his silk handkerchief over his head again, and composing 
himself for a nap, “one would almost feel disposed to bury for 
nothing: and do it neatly, too!” 

Mrs. Mould and her daughters fully concurred in these re- 
marks; the sjjbject of which had by this time reached the street, 
where she* experienced so much inconvenience from the air, that 
she was obliged to stand under an archway for a short time, to re- 
cover herself. Even after this precaution, she walked so unsteadily 
as to attract the compassionate regards of divers kind-hearted 
boys, who took the liveliest interest in her disorder; and in their 
simple language, bade her be of good cheer, for she was “only a 
little screwed.”. . . 

She went to her private lodgings in Kingsgate Street, for a 
bundle of robes and wrappings comfortable in the night season; 
and then repaired to the Bull in Holborn, which she reached as 
the clocks were striking eight. 

As she turned into the yard, she stopped; for the landlord, land- 
lady, and head-chambermaid, were all on the threshold together, 
talldng earnestly with a young gentleman who seemed to have just 
come or to be just going away. The first words that struck upon 
Mrs. Gamp’s ear obviously bore reference to the patient; and it be- 
ing expedient that all good attendants should know as much as 
possible about the case on which their skill is brought to bear, 
Mrs. Gamp listened as a matter of duty. 

“No better, then?” observed the gendeuian. 

“Worse!” said the landlord. 

“Much worse,” added the landlady. 

“Oh! a deal badder,” cried the chambermaid from the back- 
ground, opening her eyes very wide, and shaking her head. 

“Poor fellow!” said the gentleman, “I am sorry to hear it. The 
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worst of it is, that I have no idea what friends or relations he has, 
or where they live, except that it certainly is not in London.” 

Mrs. Gamp felt the necessity of advancing, bundle in hand, 
and introducing herself. 

“The night-nurse,” she observed, “from Kingsgate Street, well 
beknown to Mrs. Prig, the day-nurse, and the best of creeturs. 
How is the poor dear gentleman, to-night? If he an’t no better yet, 
still that is what must be expected and prepared for. It an’t the 
fust time by a many score, ma’am,” dropping a curtesy to the 
landlady, “^at Mrs. Prig and me has nussed together, turn and 
turn about, one off, one on. We knows each other’s ways, and 
often gives relief when others failed. Our charges is but low, sir”: 
Mrs. Gamp addressed herself to John on this head: “considerin’ 
the nater of our painful dooty. If they wos made accordin’ to our 
wishes, they would be easy paid.” 

Regarding herself as having now delivered her inauguration ad- 
dress, Mrs. Gamp curtsied all round, and signified her wish to be 
conducted to the scene of her official duties. The chambermaid 
led her, through a variety of intricate passages, to the top of the 
house; and pointing at length to a solitary door at the end of a 
gallery, informed her that yonder was the chamber where the pa- 
tient lay. That done, she hurried off with all the speed she could 
make. 

Mrs. Gamp traversed the gallery in a great heat from having 
carried her large bundle up so many stairs, and tapped at the door, 
which was immediately opened by Mrs. Prig, bonneted and 
shawled and all impatience to be gone. Mrs. Prig was of the Gamp 
build, but not so fat; and her voice was deeper and more like a 
man’s. She had also a beard. 

“I began to think you warn’t coming!” Mrs. Prig observed, in 
some displeasure. 

“I shall be made good to-morrow night,” said Mrs. Gamp, “hon- 
ourable. I had to go and fetch my things.” She had begun to make 
signs of inquiry in reference to the position of the patient and his 
over-hearing them — for there was a screen before the door — ^when 
Mrs. Prig settled that point easily. 

“Oh!” she said aloud, “he’s quiet, but his wits is gone. It an’t no 
matter wot you say,” 

“Anythin’ to tell afore you goes, my dear?” asked Mrs. Gamp, 
setting her bundle down inside the door, and looking affectionately 
at her partner. 
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**The pickled salmon,” Airs. Prig replied, “is quite delicious. I 
can pardck’ler recommend it. Don’t have nothink to say to the 
cold meat, for it tastes of the stable. The drinks is all good.” 

Mrs. Gamp expressed herself much gratified. 

“The physic and the things is on the drawers and mankleshelf,” 
said Mrs. Prig, cursorily. “He took his last slime draught at seven. 
The easy-chair an’t soft enough. You’ll want his piller.” 

Mrs. Gamp thanked her for these hints, and giving her a friendly 
good-night, held the door open until she had disappeared at the 
other end of the gallery. Having thus performed the hospitable 
duty of seeing her safely off, she shut it, locked it on the inside, 
took up her bundle, walked round the screen, and entered on her 
occupation at the sick chamber. 

“A little dull, but not so bad as might be,” Mrs. Gamp re- 
marked. “I’m glad to see a parapidge, in case of fire, and lots of 
roofs and cbimley-pots to walk upon.” 

It will 6e seen from these remarks that Mrs. Gamp was looking 
out of window. When she had exhausted the prospect, she tried 
the easy-chair, which she indignantly declared was “harder than a 
brick-badge.” Next she pursued her researches among the physic- 
bottles, glasses, jugs, and tea-cups: and when she had entirely sat- 
isfied her curiosity on all these subjects of investigation, she 
untied her bonnet-strings and strolled up to the bedside to take a 
look at the patient. 

A young man — dark and not ill-looking — with long black hair, 
that seemed the blacker for the whiteness of the bedclothes. His 
eyes were partly open, and he never ceased to roll his head from 
side to side upon the pillow, keeping his body almost quiet. He did 
not utter words; but every now and then gave vent to an expres- 
sion of impatience or fatigue, sometimes of surprise; and still his 
restless head — oh, weary, weary hour! — ^went to and fro without a 
moment’s intermission. 

Mrs. Gamp solaced herself with a pinch of snuff, and stood 
looking at him with her head inclined a little sideways, as a con- 
noisseur might gaze upon a doubtful work of a»t. By degrees, a 
horrible remembrance of one branch of hei calling took possession 
of the woman; and stooping down, she pinned his wandering arms 
against his sides, to see how he would look if laid out as a dead 
man. Hideous as it may appear, her fingers itched to compose his 
limbs in that last marble attitude. 
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“Ah!” said Mrs. Gamp, walking away from the bed, “he’d 
make a lovely corpse.” 

She now proceeded to unpack her bundle; lighted a candle with 
the aid of a fire-box on the drawers; filled a small kettle, as a pre- 
liminary to refreshing herself with a cup of tea in the course of the 
night; laid what she called “a little bit of fire,” for the same phil- 
anthropic purpose; and also set forth a small tea-board, that noth- 
ing might be wanting for her comfortable enjoyment. These 
preparations occupied so long, that when they were brought to a 
conclusion it was high time to think about supper; so she rang the 
bell and ordered it. 

“I think, young woman,” said Mrs. Gamp to the assistant-cham- 
bermaid, in a tone expressive of weakness, “that I could pick a 
little bit of pickled salmon, with a nice little sprig of fennel, and a 
sprinkling of white pepper. I takes new bread, my dear, with jest 
a little pat of fresh butter, and a mossel of cheese. In case there 
should be such a thing as a cowcumber in the ’ouse, will you be so 
kind as bring it, for Fm rather partial to ’em, and they does a 
world of good in a sick room. If they draws the Brighton Old 
Tipper here, I takes that ale at night, my love; it bein’ considered 
wakeful by the doctors. And whatever you do, young woman, 
don’t bring more than a shilling’s-worth of gin-and-water warm 
when I rings the bell a second time: for that is always my allow- 
ance, and I never takes a drop beyond!” 

Having preferred these moderate requests, Mrs. Gamp observed 
that she would stand at the door until the order was executed, to 
the end that the patient might not be disturbed by her opening it a 
second time; and therefore she would thank the young woman to 
“look sharp.” 

A tray was brought with everything upon it, even to the cucum- 
ber; and Mrs. Gamp accordingly sat down to eat and drink in high 
good-humour. The extent to which she availed herself of the vine- 
gar, and supped up that refreshing fluid with the blade of her 
knife, can scarcely be expressed in narrative. ^ 

“Ah!” sighed Mrs. Gamp, as she meditated over thelwarm shil- 
ling’s-worth, “what a blessed thing it is — living in a >i^ale — to be 
contented! What a blessed thing it is to make sick pefople happy 
in their beds, and never mind one’s-self as long as oiie can do a 
service! I don’t believe a finer cowcumber was ever grow’d. I’m 
sure I never see one!” 

She moralised in the same vein until her glass was empty, and 
then administered the patient’s medicine, by the simple process of 
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clutching his windpipe to make him gasp, and immediately pour- 
ing it down his throat. 

“I almost forgot the piller, I declare!” said Mrs. Gamp, drawing 
it away. “There! Now he’s comfortable as he can be, /’m sure! 

I must try to make myself as much so as I can.” 

With this view, she went about the construction of an extempo- 
raneous bed in the easy-chair, with the addition of the next easy 
one for her feet. Having formed the best couch that the circum- 
stances admitted of, she took out of her bundle a yellow night- 
cap, of prodigious size, in shape resembling a cabbage; which 
article of dress she fixed and tied on with the utmost care, previ- 
ously divesting herself of a row of bald old curls that could 
scarcely be called false, they were so very innocent of anything 
approaching to deception. From the same repository she brought 
forth a night-jacket, in which she also attired herself. Finally, she 
produced ^ watchman’s coat, which she tied around her neck 
by the sleeves, so that she became two people; and looked, behind, 
as if she were in the act of being embraced by one of the old 
patrol. 

All these arrangements made, she lighted the rush-light, coiled 
herself up on her couch, and went to sleep. Ghostly and dark the 
room became, and full of lowering shadows. The distant noises in 
the streets were gradually hushed; the house was quiet as a sepul- 
chre; the dead of night was coffined in the silent city. 

Oh, weary, weary hour! Oh, haggard mind, groping darkly 
through the past; incapable of detaching itself from the miserable 
present; dragging its heavy chain of care through imaginary feasts 
and revels, and scenes of awful pomp; seeking but a moment’s 
rest among the long-forgotten haunts of childhood, and the resorts 
of yesterday; and dimly finding fear and horror everywhere! Oh, 
weary, weary hour! What were the wanderings of Cain, to these? 

Still, without a moment’s interval, the burning head tossed to 
and fro. Still, from time to time, fatigue, impatience, suffering, 
and surprise, found utterance upon that rack, and plainly too, 
though never once in words. At length, in the solemn hour of 
midnight, he began to talk; waiting awfully for answers some- 
times; as though invisible companions were about his bed; and so 
replying to their speech and questioning again. 

Mrs. Gamp awoke, and sat up in her bed: presenting on the 
w-all the shadow of a gigantic night constable, struggling with a 
prisoner. 
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“Come! Hold your tongue!” she cried, in sharp reproof, “Don’t 
make none of that noise here.” 

There was no alteration in the face, or in the incessant motion 
of the head, but he talked on wildly. 

“Ah!” said Mrs. Gamp, coining out of the chair with an impa- 
tient shiver; “I thought I was asleepin’ too pleasant to last! The 
devil’s in the night, 1 think, it’s turned so chilly!” 

“Don’t drink so much!” cried the sick man. “You’ll ruin us all. 
Don’t you see how the fountain sinks? Look at the mark where 
the sparkling water was just now!” 

“Sparkling water, indeed!” said Mrs. Gamp. “I’ll have a spar- 
kling cup o’ tea, I think. I wish you’d hold your noise!” 

He burst into a laugh, which, being prolonged, fell off into a 
dismal wail. Checking himself, with fierce inconstancy he began 
to count, fast. 

“One — ^two — three — ^four — five — ^six.” 

“One, two, buckle my shoe,” said Mrs. Gamp, who was now 
on her knees, lighting the fire, “three, four, shut the door, — I 
wish you’d shut your mouth, young man — five, six, picking up 
sticks. If I’d got a few handy, I should have the kettle biling all 
the sooner.” 

Awaiting this desirable consummation, she sat down so close to 
the fender (which was a high one) that her nose rested upon it; 
and for some time, she drowsily amused herself by sliding that 
featiSre backwards and forwards along the brass top, as far as she 
could, without changing her position to do it. She maintained, all 
the while, a running commentary upon the wanderings of the man 
in bed. 

“That makes five hundred and twenty-one men, all dressed 
alike, and with the same distortion on their faces, that have passed 
in at the window, and out at the door,” he cried, anxiously. “Look 
there! Five hundred and twenty-two — twenty-three — twenty- 
four. Do you see them?” 

“Ah! / see ’em,” said Mrs. Gamp; “all the whole kit of ’em num- 
bered like hackney-coaches, ain’t they?” 

“Touch me! Let me be sure of this. Touch me!” 

“You’ll take your next draught when I’ve made the kettle bile,” 
retorted Mrs. Gamp, composedly, “and you’ll be touched then. 
You’ll be touched up, too, if you don’t take it quiet.” 

“Five hundred and twenty-eight, five hundred and twenty-nine, 
five hundred and thirty, — look here!” 
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“What’s the matter now?” said Mrs. Gamp. 

“They’re coming four abreast, each man with his arm entwined 
in the next man’s, and his hand upon his shoulder. What’s that 
upon the arm of every man, and on the flag?” 

“Spiders, p’raps,” said Mrs. Gamp. 

“Crape! Black crape! Good God! why do they wear it out- 
side?” 

“Would you have ’em carry black crape in their insides?” Mrs. 
Gamp retorted. “Hold your noise, hold your noise.” 

The fire beginning by this time to impart a grateful warmth, 
Mrs. Gamp became silent; gradually rubbed her nose more and 
more slowly along the top of the fender; and fell into a heavy 
doze. She was awakened by the room ringing (as she fancied) 
with a name she knew — 

“Chuzzlewit!” 

The sound was so distinct and real, and so full of agonised en- 
treaty, that Mrs. Gamp jumped up in terror, and ran to the door. 
She expected to find the passage filled with people, come to tell 
her that the house in the City had taken fire. But the place was 
empty; not a soul was there. She opened the window, and looked 
out. Dark, dull, dingy, and desolate house-tops. As she passed to 
her seat again, she glanced at the patient. Just the same; but silent. 
Mrs. Gamp was so warm now, that she threw off the watchman’s 
coat, and fanned herself. 

“It seemed to make the wery bottles ring,” she said. “What 
could I have been dreaming of? That dratted ChufFey, I’ll be 
bound.” 

The supposition was probable enough. At any rate, a pinch of 
snuff, and the song of the steaming kettle, quite restored the tone 
of Mrs. Gamp’s nerves, which were none of the weakest. She 
brewed her tea; made some buttered toast; and sat down at the 
tea-board, with her face to the fire. 

When once again, in a tone more terrible than that which had 
vibrated in her slumbering ear, these words were shrieked out — 

“Chuzzlewit! Jonas! No!” 

Mrs. Gamp dropped the cup she was in the act of raising to her 
lips, and turned round with a start that made her little tea-board 
leap. The cry had come from the bed. 

It was bright morning the next time Mrs. Gamp looked out of 
the window, and the sun was rising cheerfully. Lighter and lighter 
grew the sky, and noisier the streets; and high into the summer 
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air uprose the smoke of newly-kindled fires, until the busy day 
was broad-awake. 

Mrs, Prig relieved punctually, having passed a good night at her 
other patient’s. Mr. Westlock came at the same time, but he was 
not admitted, the disorder being infectious. The doctor came too. 
The doctor shook his head. It was all he could do, under the cir- 
cumstances, and he did it well. 

“What sort of a night, nurse?” 

“Restless, sir,” said Mrs. Gamp. 

“Talk much?” 

“Middling, sir,” said Mrs. Gamp. 

“Nothing to the purpose, I suppose^” 

“Oh bless you no, sir. Only jargon.” 

“Well!” said the doctor, “we must keep him quiet; keep the 
room cool: give him his draughts regularly; and see that he’s 
carefully looked to. That’s all!” 

“And as long as Mrs. Prig and me waits upon him, sir, no fear of 
that,” said Mrs. Gamp. 

“I suppose,” observed Mrs. Prig, when they had curtsied the 
doctor out: “there’s nothin’ new^” 

“Nothin’ at all, my dear,” said Mrs. Gamp. “He’s rather wearin’ 
in his talk from making up a lot of names; elseways you needn’t 
mind him.” 

“Oh, I shan’t mind him,” Mrs. Prig returned. “I have somethin’ 
else to think of.” 

“I pays my debts to-night, you know, my dear, and comes 
afore my time,” said Mrs. Gamp. “But, Betsey Prig”: speaking 
with great feeling, and laying her hand upon her arm: “try the 
cowcumbers, God bless you!” 

From Martin ChnzzlewW\ 184^ 

Florence Nightingale 

CECIL WOODHAM-SMITH 

To THE British people the invincibility of the British Army was 
an article of faith. Waterloo was a recent memory, and it was 
taken for granted that the nation which had beaten Napoleon 
could not be defeated. But since Waterloo forty years of economy 
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had run their course, and the army which had won Wellington’s 
victories had ceased to exist. In 1852 the artillery of the British 
Army consisted of forty field-pieces, many officially described as 
defective. In 1854, when the army was mobilizing for the Crimea, 
volunteers had to be drafted into the battalions selected for active 
service to raise their numbers to the regulation 850. The staff of 
the supply departments had been reduced to a few clerks, who 
were overwhelmed by the demands of mobilization. Before the 
Army sailed, the processes by which the troops were to receive 
food and clothing, to be maintained in health and cared for when 
wounded or sick, had already fallen into confusion. . . . 

But in the spring of 1854, confidence was complete. The Guards 
were a magnificent body of fighting men as they marched through 
London to embark. The crowds which cheered them did not 
know that behind these splendid troops, the flower of the British 
Army, weje no reserves. They were doomed to perish, and 
when they "perished, their ranks were filled with raw recruits 
made “pretty perfect in drill in sixty days.” 

The first operation was not to be in the Crimea. The British 
Army was to relieve Silistria, in Roumania, then a Turkish prov- 
ince, where the Russians were besieging the Turks. A base was 
established at Scutari, a large village on the Asian shore of the 
Bosphorus, and in June, 1854 the British Army disembarked at 
Varna, in Bulgaria. Nothing was accomplished. A cholera epi- 
demic broke out; the army became an army of invalids, and the 
Turks raised the siege of Silistria on their own account. The Allies 
then proceeded to the true objective of the war, the destruction 
of the great naval base recently constructed by the Russians at 
Sebastopol. 

Though the plan of a descent on Sebastopol was an open secret 
and had been discussed in the Press, it had never been officially 
intimated to the supply departments; consequently no prepara- 
tions had been made. When the British Army embarked at Varna 
for the Crimea, there were not enough transports to take both the 
army and its equipment across the Black Sea. Thirty thousand 
men were crammed in, but pack animals, tents, cooking equip- 
ment, hospital marquees, regimental medicine chests, bedding, 
and stores had all to be left behind. Twenty-one wagons only 
were brought for 30,000 men going into action. On September 14 
the army disembarked at a cove with the sinister name of Calamita 
Bay. “My God,^’ exclaimed Dr. Alexander, ist class Staff Surgeon 
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of the Light Division, “they have landed this army without any 
kind of hospital transport, litters or carts or anything.” Cholera 
still raged, and over 1000 cholera cases were sent back to Scutari. 

A week later, the British and the French won the hard-fought 
battle of the Alma, and the wounded paid the price of the aban- 
donment of the army’s hospital equipment. There were no band- 
ages, no splints, no chloroform, no morphia. The wounded lay 
on the ground or on straw mixed with manure in a farmyard. 
Amputations were performed without anesthetics; the victims 
sat on tubs or lay on old doors; the surgeons worked by moon- 
light because there were no candles or lamps. And another 1000 
cholera cases were sent back to Scutari. 

Of this the British public knew nothing. Nor did they know 
what awaited the wounded and the sick when they reached the 
base at Scutari. At Scutari were enormous barracks, the head- 
quarters of the Turkish artillery. These barracks and the hospital 
attached had been handed over to the British, and the British 
authorities assumed that the hospital, known as the General 
Hospital, would be adequate. The unexpected disaster of the 
cholera epidemic produced total disorganization. The first 1000 
cholera cases sent back after the landing at Calamita Bay filled 
the hospital to overflowing; drugs, sanitary conveniences, bed- 
ding, doctors were insufficient. While Dr. Menzies, senior Medical 
Officer, was struggling with the crisis, he was notified that many 
hundreds of battle casualties from the Alma and another 1000 
cholera cases were on their way. Since the General Hospital was 
filled, he was ordered to convert the artillery barracks into a 
hospital. It was an impossible task. The vast building was bare, 
filthy, and dilapidated. There was no labor to clean it; there was 
no hospital equipment to put in it. 

Meanwhile the sick and wounded were enduring a ghastly 
journey across the Black Sea, They were conveyed in “hospital 
ships” which figured well on paper but in fact were ordinary 
transports equipped “with some medicines and medical appli- 
ances.” They were packed far beyond their capacity. One, the 
Kangaroo^ fitted to receive 250 sick, received between 1200 and 
1500. Cholera cases, battle casualties, were crammed in together. 
Too weak to move, too weak to reach the sanitary conveniences, 
they fell on each other as the ship rolled and were soon lying 
in heaps of filth. Men with amputations were flung about the 
deck screaming with pain. 
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When the men arrived at the Barrack Hospital, there were no 
beds. They lay on the floor wrapped in the blankets saturated with 
blood and ordure in which they had been lying since they left 
the battlefield. No food could be given them because there was no 
kitchen. No one could attend to them because there were not 
sufficient doctors. Some of them lay without even a drink of water 
all that night and through the next day. There were no cups or 
buckets to bring water in. There were no chairs or tables. There 
was not an operating table. The men, half naked, lay in long lines 
on the bare filthy floors of the huge dilapidated rooms. . . . 

England rang with the story of Scutari because with the British 
Army was the first war correspondent, William Howard Russell 
of The Times, 

“By God, Sir, I’d as soon see the devil,” said General Penne- 
father to Russell when they met in the Crimea; but Pennefather 
did not, Russell home. . . . 

Russell was an Irishman with an Irishman’s capacity for indigna- 
tion, and in dispatches published on October 9, 12, and 13 he 
furiously described the sufferings of the sick and wounded. “It is 
with feelings of surprise and anger that the public will learn that 
no sufiicient preparations have been made for the care of the 
wounded. Not only are there not sufficient surgeons . . . not only 
are there no dressers and nurses . . . there is not even linen to 
make bandages. . . . Can it be said that the battle of the Alma has 
been an event to take the world by surprise? Yet . . . there is no 
preparation for the commonest surgical operations! Not only 
are the men kept, in some cases for a week, without the hand of 
a medical man coming near their wounds, . . . but now ... it is 
found that the commonest appliances of a workhouse sick ward 
are wanting, and that the men must die through the medical staff 
of the British Army having forgotten that old rags are necessary 
for the dressing of wounds. . . .” 

The country seethed with rage. Russell’s statement that British 
arrangements compared unfavorably with those of the French 
was intolerable, and the next day a letter in The Times demanded 
angrily, “Why have we no Sisters of Charity?” 

It was read by Sidney Herbert, who in December, 1852 had 
been appointed Secretary at War, and was now responsible for 
the treatment of the sick and wounded. ... He wrote to the 
British Ambassador at Constantinople, Lord Stratford de Redcliffe 
giving him carte blanche to purchase anything he considered 
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necessary for the hospitals, and on October 15 he wrote to Miss 
Nightingale inviting her to go to Scutari in command of a party 
of nurses. She would go with the Government’s sanction and at 
the Government’s expense. 

She had already acted on her own account and, without con- 
sulting the Herberts, had arranged to sail for Constantinople with 
a party of nurses in three days’ time. She had hesitated to ap- 
proach them, embarrassed by the attacks being made on Sidney 
Herbert; but when her plans were completed, she called at 49 
Belgrave Square on the morning of Saturday, October 14. The 
Herberts had gone to Bournemouth for the week-end. 

On Saturday afternoon Miss Nightingale wrote to Liz Herbert: 
“My dearest I went to Belgrave Square this morning for the 
chance of catching you, or Mr. Herbert even, had he been in 
Town. A small private expedition of nurses has been organized 
for Scutari and I have been asked to command it. . . 

This letter crossed one written by Sidney Herbert at Bourne- 
mouth on the Sunday, in which he formally asked her to take 
charge of an official scheme for introducing female nurses into 
the hospitals of the British Army. . . . 

The terms of this letter were accepted by Miss Nightingale and 
considered by her to be her charter. They make it clear that from 
the inception of her mission she was to be an administrator. 

It was not as an angel of mercy that she was asked to go to 
Scutari— relieving the sufferings of the troops was scarcely men- 
tioned. The consideration of overwhelming importance was the 
opportunity offered to advance the cause of nursing. Were nurses 
capable of being employed with success to nurse men under such 
conditions? The eyes of the nation were fixed on Scutari. If the 
nurses acquitted themselves creditably, never again would they be 
despised. “If this succeeds,” Sidney Herbert had written, “an 
enormous amount of good will have been done now ... a 
prejudice will have been broken through and a precedent estab- 
lished which will multiply the good to all time. . . .” 

The number of nurses in the party was fixed at fortj|. She was 
doubtful of her ability to control more than twenty, uat Sidney 
Herbert insisted that twenty would not be a sufficiently large 
number to make the experiment impressive. He would have pre- 
ferred an even larger number than forty. On Wednesday, October 
18, Sidney Herbert, supported by the Duke of Newcastle, placed 
Miss Nightingale’s appointment before. the Cabinet. The appoint- 
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ment was unanimously approved, and next day she received a 
formal confirmation written and signed by Sidney Herbert as 
Secretary at War. She was appointed “Superintendent of the 
Female Nursing Establishment of the English General Hospitals 
in Turkey ” 

With the assistance of Manning it was arranged that ten Roman 
Catholic nuns, five from a convent in Bermondsey and five from 
an orphanage in Norwood, should join the party, and it was con- 
ceded that they should be completely under Miss Nightingale’s 
control. If she were to weld this heterogeneous, undisciplined col- 
lection of women into an eflicient instrument, she must have abso- 
lute and unquestioned authority; her word must be law; a nun 
or a sister nursing for Miss Nightingale must take her nursing 
orders from Miss Nightingale and not from her mother superior; 
and the mother superior must take her nursing orders from Miss 
Nighting^Je and not from the bishop. 

Miss Nightingale refused to admit “ladies,” as such, into her 
party. All must be nurses; all must eat the same food, have the 
same accommodation, wear the same uniform, except the nuns and 
sisters, who were allowed to wear their habits. And the uniform 
was extremely ugly. . . . 

On October 27 the party sailed in the Vectis, She was a horrible 
ship, built for carrying fast mails from Marseilles to Malta, infested 
with huge cockroaches and so notorious for her discomfort that 
the Government had difficulty in manning her. Miss Nightingale, 
a wretchedly bad sailor, was prostrated by sea sickness. On the 
second day out the Vectis ran into a gale. The guns with which 
she was armed had to be jettisoned; the stewards’ cabin and the 
galley were washed overboard. Miss Nightingale suffered so 
severely that when Malta was reached she was too weak to go 
ashore. 

On November 3, still in atrocious weather, the Vectis^ “bluster- 
ing, storming, shrieking,” wrote Miss Nightingale, rushed up the 
Bosphorus, and anchored off Seraglio Point next day. Constanti- 
nople, in the pouring rain, looked like a washed-out daguerreotype. 
On the opposite shore stood the enormous Barrack Hospital. 
Everyone was on deck eager to see their goal. “Oh, Miss Nightin- 
gale,” said one of the party, “when we land don’t let there be any 
red tape delays, let us get straight to nursing the poor fellows!” 
Miss Nightingale, gazing at the gigantic pile, replied; “The 
strongest will be wanted at the wash tub.” 
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At breakfast-time the Vectis anchored, and during the morn- 
ing Lord Stratford, the British Ambassador at Constantinople, 
sent across Lord Napier, the Secretary of the Embassy. Lord 
Napier found Miss Nightingale, exhausted from the effects of 
prolonged sea sickness, stretched on a sofa. Fourteen years later 
he recdled their first meeting: “. . . I was sent by Lord Stratford 
to salute and welcome you on your first arrival at Scutari . . . and 
found you stretched on the sofa where I believe you never lay 
down again. I thought then that it would be a great happiness to 
serve you.” 

The nurses were to go to the hospital at once, for wounded 
were expected from the battle of Balaclava, fought on October 
25. Painted caiques, the gondola-like boats of the Bosphorus, were 
procured, the nurses were lowered into them with their carpet- 
bags and umbrellas, and the party was rowed across to Scutari. . . . 

The nurses disembarked, climbed the slope, and passed through 
the enormous gateway of the Barrack Hospital, that gateway over 
which Miss Nightingale said should have been written. “Abandon 
hope all ye who enter here.” Dr. Menzies and Major Sillery, the 
Military Commandant, were waiting to receive them. That night 
Lord Stratford wrote to the Duke of Newcastle: “Miss Nightin- 
gale and her brigade of nurses are actually established at Scutari 
under the same roof with the gallant and suffering objects of 
their compassion.” 

From the European shore of the Bosphorus, from the magnifi- 
cent house where the British Ambassador lived, the great quad- 
rangle of the Turkish Barracks glimmered golden, magnificent 
as a giant’s palace, but at close quarters romance vanished. Vast 
echoing corridors with floors of broken tiles and walls streaming 
damp, empty of any kind of furniture, stretched for miles. Later 
Miss Nightingale calculated there were four miles of beds. Every- 
thing was filthy; everything was dilapidated. The form of the 
building was a hollow square with towers at each corner. One 
side had been gutted in a fire and could not be used. The court- 
yard in the center was a sea of mud littered with refuse. Within 
the vast ramifications of the barracks were a depot for troops, a 
canteen where spirits were sold, and a stable for cavalry horses. 
Deep in the cellars were dark and noisome dens where more than 
200 women, who had been allowed by an oversight to accompany 
the army, drank, starved, gave birth to infants, carried on their 
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trade as prostitutes, and died of cholera. “But it is not a building, 
it’s a town!” exclaimed a new arrival. 

To reach the Barrack Hospital meant martyrdom for wounded 
men. There was no pier, and the rickety landing-stage could 
only be used by small boats. The men were taken out of the sick 
transports and lowered into caiques or rowing-boats; after land- 
ing they were jolted on stretchers over rough ground up a 
precipitous slope. 

Although so near Constantinople the situation was isolated. The 
only communication with Constantinople was by boat, and the 
Bosphorus was swept by sudden storms which cut off all com- 
munication for three or four days at a time. At Scutari were the 
principal cemeteries of Constantinople, but no markets or shops, 
only a “profusion of tombs, fountains and weeping willows” — 
and ample opportunities for drunkenness and vice. As soon as the 
British Aw^y occupied Scutari, a horde of Jews, Greeks, and 
Armenians descended. Tents, booths, ramshackle sheds used as 
drinking shops and brothels sprang up round the barracks, and 
spirits of the worst quality were drunk by the troops in enormous 
quantities. Regiments sent to Scutari rapidly deteriorated, and 
on one night, out of 2400 troops stationed in the barracks, 1400 
were reported drunk. 

These were obvious drawbacks, but the vast building hid a more 
fatal secret. Sanitary defects made it a pest house, and the majority 
of the men who died there died not of wounds or sickness with 
which they arrived but of disease they contracted as a result 
of being in the hospital. 

The catastrophe which destroyed the British Army was a 
catastrophe of sickness, not of losses in battle. There were two 
different sicknesses. The troops on the heights before Sebastopol 
fell sick of diseases resulting from starvation and exposure. When 
they were brought down to Scutari and entered the Barrack 
Hospital, they died of fevers resulting from the unsanitary con- 
struction of the Barrack Hospital assisted by insufficient food, 
filth, and overcrowding. The second sickness was the more fatal. 
When the war was over, it was found ‘hat the mortality in each 
regiment depended on the number of men which that regiment 
had been able to send to Scutari. 

When Miss Nightingale entered the Barrack Hospital on 
November 5, 1854, there were ominous signs of approaching 
disaster, but the catastrophe had not yet occurred. Food, drugs, 
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medical necessities had already run short, the Barrack Hospital 
was without equipment, and in the Crimea supply was breaking 
down. Winter was swiftly advancing, and each week the num- 
ber of sick sent to Scutari steadily increased. 

There were men in the Crimea, there were men in Scutari, 
there were men at home in England who saw the tragedy ap- 
proach. They were powerless. The system under which the health 
of the British Army was administered defeated them. The ex- 
actions, the imbecilities of the system killed energy and efficiency, 
crushed initiative, removed responsibility, and were the death 
of common sense. 

Three departments were responsible for maintaining the health 
of the British Army and for the organization of its hospitals. 
The Commissariat, the Purveyor’s Department, and the Medical 
Department. They were departments which during forty years 
of economy had been cut down nearer and still nearer the bone. 
In 1853, Dr. Andrew Smith, the Director-General of the British 
Army Medical Service, received 1200 pounds sterling a year and 
had only twelve clerks to execute the entire administration of his 
department. The Purveyor’s Department had been reduced to a 
staff of four, and at the outbreak of war it was extremely diffi- 
cult to find anyone with sufficient experience to send out as a 
Purveyor-in-Chief. Mr. Ward, “poor old Ward,” the Purveyor at 
Scutari, was over seventy years of age, a veteran not only of the 
Peninsula but of Walcheren. His staff consisted of two inexperi- 
enced clerks and three boys who also acted as messengers. . . . 

The method by which the hospitals were supplied was con- 
fused. The Commissariat were the caterers, bankers, carriers, 
and store-keepers of the army. They bought and delivered the 
standard daily rations of the men whether they were on duty 
or in hospital. The bread and the meat used in the hospitals, the 
fuel burned there were supplied by the Commissariat. But the 
Commissariat did not supply food for men too ill to eat their 
normal rations. At this point the Purveyor stepped in. AH invalid 
foods, known as “medical comforts,” sago, rice, milk, Arrowroot, 
port wine, were supplied by the Purveyor. But though these com- 
forts were supplied to the hospital by the Purveyor, he did not 
obtain them: all the Purveyor’s contracts were made by the 
Commissariat. The Purveyor never dealt directly with his mer- 
chant and had no power over him. If goods were unsatisfactory, 
the Purveyor could only complain to the Commissariat. . . . 
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Relations between the doctors and the Purveyor were even 
more obscure. A doctor might order a man a special diet, but it 
depended on the Purveyor whether the patient received it or not. 
Having made a requisition on the Purveyor, the doctor was 
powerless. . . . 

Though the system placed executive power in the hands of the 
Commissariat and the Purveyor, it was only a limited power. 
Certain goods only might be supplied. 

The result was the extraordinary shortages. When the sick 
and wounded came down to Scutari from the Crimea, they were 
in the majority of cases without forks, spoons, knives, or shirts. 
The regulations of the British Army laid down that each soldier 
should bring his pack into hospital with him, and his pack con- 
tained a change of clothing and utensils for eating. These articles 
were consequently not on the Purveyor’s warrant. But most of 
the men who came down to Scutari had abandoned their packs 
after Cahimlta Bay, or on the march from the Alma to Balaclava, 
at the orders of their officers. Nevertheless, the Purveyor refused 
to consider any requisitions on him for these articles. 

Officials were trained not to make trouble, not to spend money, 
never to risk responsibility; and at Scutari, grossly overworked as 
they were, they were placed in a situation which demanded 
courage and resource. The system, while it discouraged action, 
was enormously prolific of forms, requisitions, dockets, cross- 
checks, authorizations, and reports. In the hospitals at Scutari 
every requisition, however trifling, had to be checked and 
counter-signed by two doctors, one of them a senior officer. No 
medical officer was permitted to use his discretion. . . . 

The Barrack Hospital was the fatal fruit of the system. When 
the General Hospital was unexpectedly filled with cholera cases 
and Dr. Menzies was abruptly notified that the casualties from 
the Alma and a further large number of cholera cases were on 
their way, he was instructed to turn the Turkish Barracks into a 
hospital. The preparation and equipment of a hospital formed 
no part of his duties, his task being to instruct the Purveyor. He 
sent for “poor old Ward” and told him to prepare the Turkish 
Barracks for the reception of wounded. He had then, in accord- 
ance with the rules of the service, performed his duty. How 
Mr. Ward was to conjure hospital equipment at a moment’s 
notice out of the drink-shops, brothels, and tombs of Scutari, 
how he was to collect labor to clean the vast filthy building when 
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no labor existed nearer than Constantinople, was not Dr. Menzies’ 
concern. Mr. Ward also knew the correct procedure. He had no 
authority to expend sums of money in purchasing goods in the 
open market, and in any case many of the articles required were 
not on his warrant. He requisitioned the Commissariat on the 
proper forms, the Commissariat wrote on the forms “None in 
store,*' and the matter was closed. The wounded arrived and 
were placed in the building without food, bedding, or medical 
attention. At a later date Dr. Menzies instructed the Purveyor 
to issue the men shirts. This was not done, and the men continued 
to lie naked. Dr. Menzies was asked by the Roebuck Committee 
why he had not seen to it that his order was carried out. He re- 
plied that it was no part of his duty to see that an order was 
executed. Having issued the instruction correctly and placed it 
on record, his duty was done. “Their heads,” wrote Miss Nightin- 
gale in 1855, “are so flattened between the boards of Army dis- 
cipline that they remain old children all their lives. . . .” 

The doctors at Scutari received the news of Miss Nightingale’s 
appointment with disgust. They were understaffed, overworked; 
it was the last straw that a youngish Society lady should be foisted 
on them with a pack of nurses. Of all Government follies, this 
was the worst. However, they had no choice but to submit; open 
opposition would be dangerous, for Miss Nightingaft was known 
to have powerful backing, to be the intimate friend of Sidney 
Herbert and on friendly terms with half the Cabinet. . . . 

However, on November 5 Miss Nightingale and her party were 
welcomed into the Barrack Hospital with every appearance of 
flattering attention and escorted into the hospital with compli- 
ments and expressions of goodwill. When they saw their quarters, 
the picture abruptly changed. Six rooms, one of which was a 
kitchen and another a closet ten feet square, had been allotted 
to a party of forty persons. The same space had previously been 
allotted to three doctors and, in another part of the hospital, was 
occupied solely by a major. The rooms were damp, filthy and 
unfurnished except for a few chairs. There were no tables; there 
was no food. Miss Nightingale made no comment, and the officials 
withdrew. It was a warning, a caution against placing reliance 
on the flowery promises, the resounding compliments of Stratford 
Canning, first Viscount Stratford de Rcdcliffe. 

Lord Stratford had been British Ambassador to Constantinople 
three times and associated with Turkey since 1807. His influence 
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was immense; he was virtually a dictator; his latest “reign” at 
Constantinople had lasted, with a two years’ intermission, for 
sixteen years. The Turks called him “the great Elchi,” the great 
ambassador. Physically he was extremely handsome, and he prided 
himself on his presence — “the thin rigid lips, the majesty of brow 
of a Canning.” He lived magnificently and traveled with twenty- 
five servants and seventy tons of plate ... In his magnificent 
palace on the Bosphorus he lived for two years with, said Miss 
Nightingale, “the British Army perishing within sight of his 
windows,” and during those two years he visited the hospitals 
only once, when she “dragged” him there for a visit of only one 
and a half hours. . . . 

That night, as Miss Nightingale was calculating how she could 
cram her party of forty into five small rooms and a kitchen. 
Lord Stratford wrote a flowery letter to the Duke of Newcastle 
complimenting her on the “accomplishments” she brought into the 
field of charity and venturing to hope that “much comfort may 
be derived by the sick and wounded from that attractive source.” 

Fourteen nurses were to sleep in one room, ten nuns in another; 
Miss Nightingale and Mrs. Bracebridge shared the closet; Mr. 
Bracebridge and the courier-interpreter slept in the office; Mrs. 
Clark, who was to be cook, and her assistant must go to bed in the 
kitchen. There was one more room upstairs, and the eight Sellon- 
ites must sleep there. They went upstairs, and hurried back. The 
room was still occupied — by the dead body of a Russian general. 
Mr. Bracebridge fetched two men to remove the corpse while the 
sisters waited. The room was not cleaned, and there was nothing 
to clean it with; it was days before they could get a broom, 
and meanwhile the deceased general’s white hairs littered the 
floor. There was no furniture, no food, no means of cooking food, 
no beds. Most of the party prepared to sleep on so-called Turkish 
“divans,” raised wooden platforms running round the rooms on 
which the Turks placed bedding; there was, however, no bedding. 
While the nurses and sisters unpacked. Miss Nightingale went 
down into the hospital and managed to procure tin basins of milk- 
less tea. As the party drank it, she told them what she had dis- 
covered. 

The hospital was totally lacking in equipment. It was hopeless 
to ask for furniture. There was no furniture. There was not even 
an operating table. There were no medical supplies. There were 
not even the ordinary necessities of life. For the present the nurses 
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must use their dn basins for everything, washing, eating, and 
drinking. 

They must be prepared to go short of water. The allowance 
was limited to a pint a head a day for washing and drinking, in- 
cluding tea, and it was necessary to line up in one of the corridors 
where there was a fountain to obtain it. Tomorrow the situation 
would become worse; a battle at Balaclava had been fought on 
October 25, and transports loaded with sick and wounded were 
expected. 

The party had to go to bed in darkness, for the shortage of 
lamps and candles was acute. Sisters and nurses lying on the hard 
divans tried to console themselves by thinking how much greater 
were the sufferings of the wounded in the sick transports. The 
rooms were alive with fleas, and rats scurried beneath the divans 
all night long. The spirits of all, wrote Sister Margaret Goodman, 
sank. 

The doctors ignored Miss Nightingale. She was to be frozen 
out, and only one doctor would use her nurses and her supplies. 
Mr. Macdonald told the Hospitals Commission; “Nurses were 
offered by Miss Nightingale and not accepted”; and he experi- 
enced similar difficulty himself. He had The Times fund to spend; 
the urgency of the need for supplies was tragically evident, but 
he had the greatest difficulty in “squeezing out” oT the doctors 
an admission of what was needed. The medical authorities drew 
together in a close defensive phalanx. Admit failure! Accept 
help for the army from civilians, from The Times under whose 
attacks the army authorities were smarting! From a high Society 
miss who happened to be on dining terms with the Cabinet* 
Their experience of army methods, of confidential reports, told 
them that the man who consorted with Miss Nightingale or who 
supplied his wards through The Times fund would be a marked 
man. 

She realized that before she could accomplish anything she 
must win the confidence of the doctors. She determined not to 
offer her nurses and her stores again, but to wait until the doctors 
asked her for help. She would demonstrate that she and her 
party wished neither to interfere nor attract attention, that thev 
were prepared to be completely subservient to the atithoritv of 
the doctors. 

It was a policy which demanded self-control; the party were to 
stand by, see troops suffer, and do nothing until officially in- 



INTO MODERN TIMES 


317 

structed. Though Miss Nightingale could accept the hard fact that 
the experiment on which she had embarked could never succeed 
against official opposition, yet she inevitably came into conflict 
with her nurses. 

A day passed, and some stores arrived. She made them sort old 
linen, count packages of provisions. The hardships of life con- 
tinued. They stood in the corridor to get their pint of water. They 
ate out of the tin bowls, wiped them with paper, washed their 
faces and hands in them, wiped them again and drank tea from 
them. Discomfort would hav^e been ignored if the sufferings of the 
wounded had been relieved, but they were not relieved. The cries 
of the men were unanswered while old linen was counted and 
mended — this was not what they had left England to accom- 
plish. They blamed Miss Nightingale. 

On Sunday, November 6, the ships bringing the wounded from 
Balaclava began to unload at Scutari. As on other occasions the 
arrangements were inadequate, and the men suffered frightfully; 
they were brought up to the hospital on stretchers carried by 
Turks, who rolled their bleeding burdens about, put the stretchers 
down with a bump when they needed a rest, and on several 
occasions threw the patient off. Screams of pain were the ac- 
companiment to the unhappy procession, and Sister Margaret 
Goodman recorded the case of a soldier who died as a result. 

Still Miss Nightingale would not allow her nurses to throw 
themselves into the work of attending on these miserable victims. 
She allocated twenty-eight nurses to the Barrack Hospital and 
ten to the General Hospital a quarter of a mile away. All were 
to sleep in the Barrack Hospital, and all were to wait. No nurse 
was to enter a ward except at the invitation of a doctor. However 
piteous the state of the wounded, the doctor must give the order 
for attention. She sent her nurses to church to sit through an 
admirable sermon by the chief Chaplain, Mr. Sabin. If the 
doctors did not choose to employ the nurses, then the nurses must 
remain idle. 

She was also determined to send no nurse into the wards until 
she knew that nurse could be relied on. The reliability of the nurse 
was as important to the success of the experiment as the coopera- 
tion of the doctors, and for nearly a week the party were kept 
shut up in their detestable quarters making shirts, pillows, stump- 
rests, and slings and being observed by her penetrating eye. The 



GREAT ADVENTURES IN MEDICINE 


318 

time, sighed one of the English Sisters of Mercy, seemed ex- 
tremely long. . . . 

Miss Nightingale herself rigidly obeyed regulations. On a later 
occasion she was sitting by the bedside of a man critically ill and 
found his feet stone cold. She told an orderly to fetch a hot- 
water bottle. The man refused, saying he had been told to do 
nothing for a patient without directions from a medical officer. 
She accepted the correction, found a doctor, and obtained a 
requisition in proper form. For weeks she stood by in silence 
while the skill of highly efficient nurses was wasted. . . . 

She was first able to get a footing in the hospital through the 
kitchen. A state of starvation existed in the Barrack Hospital. 
According to regulations a private soldier in hospital was placed 
on what was known as a whole diet, a half-diet, or a spoon diet, 
the first representing the man’s ordinary rations cooked for him 
by the hospital, the second about half his rations, and the third 
liquid food. In addition he was supposed to receive “extra diet,” 
wine, milk, butter, arrowroot, jelly, milk puddings, eggs, etc., 
as prescribed by the surgeon attending him and procured through 
the Purveyor. 

But to cook anything at the Barrack Hospital was practically 
impossible. The sole provision for cooking was thirteen Turkish 
coppers each holding about 450 pints. There was only one 
kitchen. There were, no kettles, no saucepans; the only fuel was 
green wood. The tea was made in the coppers in which the meat 
had just been boiled, water was short, the coppers were not 
cleaned, and the tea was undrinkable. The meat for each ward was 
issued to the orderly for the ward, who stood in line to receive 
it from the Purveyor’s Department. The Purveyor was under- 
staffed, and when the hospital had 2500 patients one clerk did all 
the issues, and the orderlies had to wait an hour or more. When 
the orderly had the meat, he tied it up, put some distinguishing 
marks on it, and dropped it into the pot. Some of the articles 
used by the orderlies to distinguish their meat included red rags, 
buttons, old nails, reeking pairs of surgical scissors, and odd bits 
of uniform. The water did not generally boil; the fii^es smoked 
abominably. When the cook considered that sufficient time had 
been taken up in cooking, the orderlies threw buckets of water on 
the fires to put them out, and the contents of the coppers were 
distributed, the cook standing by to see that each man got his 
own joint; the joints which had been dropped in last were some- 
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times almost raw. The orderly then carried the meat into the 
ward and divided it up, usually on his bed, and never less than 
twenty minutes could elapse between taking it out of the pot 
and serving it. Not only were the dinners always cold, but the 
meat was issued with bone and gristle weighed in, and some men 
got portions which were all bone. Those who could eat meat 
usually tore it with their fingers — there were almost no forks, 
spoons, or knives. Men on a spoon diet got the water in which 
the meat had been cooked, as soup. There were no vegetables 
only, sometimes, dried peas. . . . 

The food was almost uneatable by men in rude health; as a 
diet for cholera and dysentery cases it produced agonies. The tor- 
ture endured by the men when the pangs of hunger were super- 
imposed on diarrhea was frightful. “I have never seen suffering 
greater,” wrote one observer. 

The day after Miss Nightingale arrived she began to cook 
“extras.” Sifie had bought arrowroot, wine and beef essences, and 
portable stoves in Marseilles. On the 6 of November, with the 
doctors’ permission, she provided pails of hot arrowroot and port 
wine for the Balaclava survivors, and within a week the kitchen 
belonging to her quarters had become an extra diet kitchen, where 
food from her own stores was cooked. For five months this 
kitchen was the only means of supplying invalid food in the 
Barrack Hospital. She strictly observed official routine, nothing 
being supplied from the kitchen without a requisition signed by 
a doctor. No nurse was permitted to give a patient any nourish- 
ment without a doctor’s written directions. 

Cooking w'as all she had managed to accomplish when, on 
November 9, the situation completely changed. A flood of sick 
poured into Scutari on such a scale that a crisis of terrible urgency 
arose, and prejudices and resentments were for the moment 
forgotten. 

It was the opening of the catastrophe. The destruction of the 
British Army had begun. These were the first of the stream of 
men suffering from dysentery, from scurvv, from starvation and 
exposure who were to pour down on Scutari all through the 
terrible winter. Over in the Crimea on the heights above Sebas- 
topol the army was marooned, as completely as if on a lighthouse. 
Thousands of men possessed only what they stood up in. After 
the landing at Calamita Bay and after the battle of the Alma, when 
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the troops were riddled with cholera and the heat was intense, 
the men had, by their officers* orders, abandoned their packs . . . 

Balaclava had become a nightmare of filth. Lord Raglan had 
been attracted by its extraordinary harbor, a land-locked lagoon, 
calm, clear, and almost tideless, so deep that a large vessel could 
anchor close inshore. But Balaclava was a fishing village of only 
500 inhabitants, a single street of white vine-wreathed houses 
clinging to a precipitous ravine. No steps were taken to inspect 
Balaclava before it was occupied or to keep it in a sanitary condi- 
tion. The army which marched in was stricken with cholera, and 
within a few days the narrow street had become a disgusting 
quagmire. Piles of arms and legs amputated after the battle of 
Balaclava, with the sleeves and trousers still on them, had been 
thrown into the harbor and could be seen dimly through the 
water. Bodies of dead men rose suddenly and horribly out of the 
mud to the surface. Anchor chains and cables were fouled by 
limbs and trunks. The surface of the once translucent water was 
covered with brightly colored scum, and the whole village 
smelled of sulphuretted hydrogen. 

On November 5 the Russians had attacked at Inkerman, on the 
heights above Sebastopol. In a grim battle fought in swirling fog 
the British were victorious. But victory was not reassuring. The 
British troops were exhausted; their commanders were shaken by 
the revelation of Russian strength. It was evident that Sebastopol 
would not fall until the spring. . . . 

The weather changed rapidly, icy winds blew — and the troops 
on the heights above Sebastopol had no fuel. Every bush, every 
stunted tree was consumed, and the men clawed roots out of the 
sodden earth to gain a little warmth. As it grew colder, they had 
to live without shelter, without clothing, drenched by incessant 
driving rain, to sleep in mud, to eat hard dried peas and raw salt 
meat. The percentage of sickness rose and rose, and the miserable 
victims began to pour down on Scutari. The authorities were 
overwhelmed. The first transports were not even expected. 
Through an oversight, notification that they had sailed w^as 
received only half an hour before the sic'k and woupded began 
to land. . . . 

It was Miss Nightingale’s opportunity — at last the doctors 
turned to her. Her nurses dropped their sorting of linen and began 
with desperate haste to seam up great bags and stuff them with 
straw. These were laid down not only in the wards but in the 



INTO MODERN TIMES 


3 ^* 

corridors, a line of stuffed sacks on each side with just room to 
pass between them. 

Day after day the sick poured in until the enormous building 
was entirely filled. The wards were full; the corridors were lined 
with men lying on the bare boards because the supply of bags 
stuffed with straw had given out. Chaos reigned. The doctors 
were unable even to examine each man. Mr. Sabin, the head Chap- 
lain, was told that men were a fortnight in the Barrack Hospital 
without seeing a surgeon. Yet the doctors, especially the older 
men, worked “like lions” and were frequently on their feet for 
twenty-four hours at a time. . . . 

The filth became indescribable. The men in the corridors lay 
on unwashed rotten floors crawling with vermin. As the Rev. 
Sidney Godolphin Osborne knelt to take down dying messages, 
his paper became covered thickly with lice. There were no pil- 
lows, no blanjcets; the men lay, with their heads on their boots, 
wrapped in the blanket or greatcoat stiff with blood and filth 
which had been their sole covering perhaps for more than a week. 
There were no screens or operating tables. Amputations had to 
be performed in the wards in full sight of the patients. Mr. Os- 
borne describes the amputation of a thigh “done upon boards put 
on two trestles. I assisted . . . during the latter part of the operation 
the man’s position became such from want of a table he was sup- 
ported by my arm underneath, a surgeon on the other side grasp- 
ing my wrist.” One of Miss Nightingale’s first acts was to procure 
a screen from Constantinople so that men might be spared the 
sight of the suffering they themselves were doomed to undergo. 

She estimated that in the hospital at this time there were more 
than one thousand men suffering from acute diarrhea and only 
twenty chamber pots. The privies in the towers of the Barrack 
Hospital had been allowed to become useless; the water pipes 
which flushed them had been stopped up when the Barracks were 
used for troops, and when the building was converted into a 
hospital they had never been unstopped. Mr. Augustus Stafford 
said there was liquid filth which floated over the floor an inch 
deep and came out of the privy itself into the ante-room . . . By 
the end of the second week in November the atmosphere in the 
Barrack Hospital was so frightful that it gave Mr. Stafford the 
prevailing disease of diarrhea in five minutes. The stench from 
the hospital could be smelled outside the walls. 

A change came over the men, said Mr. Macdonald. The classi- 
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ficadon between wounded and sick was broken down. The 
wounded who had been well before began to catch fevers, “grad- 
ually all signs of cheerfulness disappeared, they drew their blan- 
kets over their heads and were buried in silence.” 

Fate had worse in store. On the night of November 14 it was 
noticed that the sea in the Bosphorus was running abnormally 
high, and there was a strange thrumming wind. Within a few 
days news came that the Crimea had been devastated by the worst 
hurricane within the memory of man. Tents were reduced to 
shreds, horses blown helplessly for miles, buildings destroyed, 
trees uprooted. The marquees which formed the regimental field 
hospitals vanished, and men were left half buried in mud without 
coverings of any kind. Most serious of all, every vessel in Bala- 
clava harbor was destroyed, amongst them a large ship, the Prince, 
which had entered the harbor the previous day loaded with warm 
winter clothing and stores for the troops. 

The hurricane rendered the situation of the army desperate. 
Such few stores and such little forage as it possessed were de- 
stroyed. Winter began in earnest with storms of sleet and winds 
that cut like a knife as they howled across the bleak plateau. 
Dysentery, diarrhea, rheumatic fever increased by leaps and 
bounds. More and more shiploads of sick inundated Scutari. The 
men came down starved and in rags. “They were without their 
shoes and their shirts had been thrown away in utter disgust at 
their filthiness or tom in shreds . . . they were swarming with 
vermin; their trousers were all tom; their coats ragged . . . some- 
times they came down without any coats at all,” said Mr. Mac- 
donald in his evidence before the Roebuck Committee. The men 
told the nurses to keep away because they were so filthy, “My 
own mother could not touch me,” said one man to Sister Margaret 
Goodman. By the end of November the administration of the 
hospital had collapsed. . . . 

And then in the misery, the confusion, a light began to break. 
Gradually it dawned on harassed doctors and overworked ofiicials 
that there was one person in Scutari who could take action — ^who 
had money and the authority to spend it — Miss Nightingale. 

She had a very large sum at her disposal derived from various 
sources and amounting to over 30,000, of which £yooo had 
been collected by her personally; and Constantinople was one of 
the great markets of the world. During the first horrors of No- 
vember, the gathering catastrophe of December, it became known 
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that whatever was wanted, from a milk pudding to a water-bed, 
the thing to do was to “go to Miss Nightingale.” 

Each day she ascertained what comforts were lacking in the 
Purveyor’s Store, what articles supply was short of, what requi- 
sitions had been made which had not been met. Mr. Macdonald 
then went into Constantinople and bought the goods, which were 
placed in her store and issued by her upon requisition in the offi- 
cial form by a medical officer. Nothing, with the exception of 
letter-paper and pencils, was ever given out without an official 
requisition duly signed. Gradually, Mr. Macdonald told the 
Roebuck Committee, the doctors ceased to be suspicious and 
their jealousy disappeared. 

In one urgent work she met no opposition. Just as it was no 
one’s business to clean the lavatories, so it was no one’s business to 
clean the wards. The first commission Mr. Macdonald executed for 
Miss Nightmgale was the purchase of 200 hard scrubbing-brushes 
and sackfhg''for washing the floors. She insisted on the huge 
wooden tubs in the wards being emptied, standing quietly and 
obstinately by the side of each one, sometimes for an hour at a 
time, never scolding or raising her voice, until the orderlies gave 
way and the tub was emptied. 

Her next step was to wash the men’s clothes. Mr. Macdonald 
stated that for five weeks after he arrived at Scutari no washing 
was done at all. The Purveyor had been instructed to make a 
laundry contract and had done so with a Greek, who was quite 
unable to fulfill his obligations; he either failed to wash at all or 
washed in cold water, and shirts came back as filthy as they were 
sent, still crawling with lice. The men said they preferred their 
own lice to other people’s and refused to part with their shirts, 
stuffing them, filthy and vermin-ridden, under their blankets. The 
total amount of washing satisfactorily accomplished for the vast 
hospital was seven shirts. Miss Nightingale made arrangements to 
rent a house outside the barracks and have the washing done by 
soldiers’ wives. She consulted Dr. Menzies, telling him she wished 
to have boilers put in by the Engineers Corps. “Oh, but that is 
putting you to a great deal of trouble,” said Dr. Menzies. “I 
should think the Purveyor would be able to make arrangements.” 
The boilers were installed and the cost paid out of The Times 
fund. • . . 

For a time she tried to work with Lady Stratford. On Novem- 
ber 7, two days after her arrival, she wrote to Lord Stratford 
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asking for sheets^ shirts, and portable stoves for cooking “extras.” 
He sent her Lady Stratford instead. Lady Stratford would not 
come across to Scutari (she had been in the Barrack Hospital once 
and the stench had made her sick), nor did she send linen and 
stoves, but she offered to get anything that was required in Con- 
stantinople. Miss Nightingale asked her to obtain twelve wagons 
to bring heavy goods up to the Barrack Hospital. Next day she 
looked out and saw drawn up before her quarters seven glass and 
gilt coaches and five other vehicles, which she had to pay off out 
of her own private funds. “This lark of the Ambassadress’s,” she 
wrote, “cost Miss Nightingale 500 piastres.” 

By the end of December Miss Nightingale was in fact purvey- 
ing the hospital. During a period of two months she supplied, on 
requisition of Medical Officers, about 6000 shirts, 2000 socks, and 
500 pairs of drawers. She supplied nightcaps, slippers, plates, tin 
cups, knives, forks, spoons “in proportion.” She procured trays, 
tables, forms, clocks, operating tables, scrubbers, towels, soap, 
and screens. She caused an entire regiment which had only tropi- 
cal clothing to be re-fitted with warm clothing purchased by Mr. 
Macdonald in the markets of Constantinople when Supply had 
declared such clothing unprocurable in the time — Supply was 
compelled to get all its goods from England. “I am a kind of Gen- 
eral Dealer,” she wrote to Sidney Herbert on January 4, 1855, “in 
socks, shirts, knives and forks, wooden spoons, tin baths, tables 
and forms, cabbages and carrots, operating tables, towels and soap, 
small tdoth combs, precipitate for destroying lice, scissors, bed 
pans, and stump pillows.” 

Before Sebastopol conditions grew steadily worse. The stores 
lost in the hurricane were not replaced. Men, sick or well, lay in 
a foot of water in the mud covered only by a single blanket. 
Every root had been burned, and the men had to eat their food 
raw: meat stiff with salt and dried peas. Tea was withdrawn and 
green coffee, needing roasting and pounding, was issued instead, 
because good results had been obtained from the use of green 
coffee in the Caffre War. There was no bread. As the percentage 
of sick climbed and climbed, double turns of duty w^re thrown 
on the survivors. Men were in the trenches before Sebastopol for 
thirty-six hours at a stretch, never dry, never warmed, never fed. 
The sick were brought down to Balaclava strapped to mule-litters 
lent by the French — there was no British transport of any kind — 
naked, emaciated, and filthy. They Were universally suffering 



INTO MODERN TIMES 


325 

from diarrhea, and strapped to the mules they could not relieve 
themselves. After waiting hours without food or shelter in the icy 
wind or driving sleet at Balaclava, they were piled on to the decks 
of the sick transports and brought down to Scutari. And the 
catastrophe had not yet reached its height. 

At the beginning of December, when the Barrack Hospital was 
filled to overflowing, a letter from Lord Raglan announced the 
arrival of a further 500 sick and wounded. It was impossible to 
cram any additional cases into the existing wards and corridors, 
and Miss Nightingale, supported by Dr. McGrigor, pressed to 
have put in order the wing of the hospital which had been dam- 
aged by fire before the British occupation; it consisted of two 
wards and a corridor and would accommodate nearly 1000 extra 
cases. But the cost would be considerable, and no one in the 
hospital had the necessary authority to put the work in hand. She 
had been repeatedly assured by Sidney Herbert that Lord Strat- 
ford had carte Blanche^ now she applied to him, and Lady Strat- 
ford came across to Scutari escorted by a couple of attaches. 
Preferring not to come inside the hospital, she held conferences 
with the Purveyor and Major Sillery in the courtyard, and 125 
Turkish workmen were engaged to repair the wards. After a few 
days a dispute about the rate pf wages arose, and the Turkish 
workmen struck. Miss Nightingale wrote to Lord Stratford, who 
denied the slightest knowledge of the business; Lady Stratford 
withdrew; worried Major Sillery had neither money nor author- 
ity. On this Miss Nightingale took matters into her own hands. 
She engaged on her own responsibility not 125 but 200 workmen, 
and paid for them partly out of her own pocket and partly out of 
The Times fund. The wards were repaired and cleaned in time 
to receive the wounded. 

Not only did she repair the wards; she equipped them. The 
Purveyor could provide nothing. “Orderlies were wanting, uten- 
sils were wanting, even water was wanting,” she wrote to Sidney 
Herbert on December 12, 1854. “I supplied all the utensils, in- 
cluding knives and forks, spoons, cans, towels, etc. . . . and was 
able to send on the instant arrowroot in huge milk pails (two 
bottles of port wine in each) for 500 men.” The number of sick 
and wounded finally received was 800. One of the men described 
his sensations when he at last got off the filthy sick transport and 
was received by Miss Nightingale and her nurses with clean bed- 
ding and warm food — “we felt we were in heaven,” he said . . . 
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Miss Nightingale . . . never for a moment lost sight of the fact 
that the object of her mission was to prove the value of women as 
nurses. But, unhappily, no difficulties with doctors or purveyors 
were as wearing or as discouraging as her difficulties with her 
nurses. Reluctance to accept her authority and obey her instruc- 
tions was constant from the beginning to the end of her mission, 
and many of her nurses heartily disliked her. 

However, she had managed to establish herself, and now her 
nurses were fully occupied. . . . 

In January, 1855 the sufferings of the British Army before 
Sebastopol began to reach a fearful climax. William Howard 
Russell described the wounded arriving at Balaclava, strapped to 
the mules lent by the French: “They formed one of the most 
ghastly processions that ever poet imagined. . . . With closed 
eyes, open mouths and ghastly attenuated faces, they were borne 
along two by two, the thin stream of breath visible in the frosty 
air alone showing that they were alive. One figure was a horror, 
a corpse, stone dead, strapped upright in its seat ... no doubt the 
man had died on his way down to the harbour. . . . Another man 
I saw with raw flesh and skin hanging from his fingers, the raw 
bones of which protruded into the cold, undressed and un- 
covered.” 

Still no stores had reached the army. What had happened to 
them, the Roebuck Committee demanded later? Huge quantities 
of warn? clothing, of preserved foods, of medical comforts and 
surgical supplies had been sent out — where did they all go? It was 
never discovered. The Roebuck Committee found it impossible 
not to suspect dishonesty, but Miss Nightingale reached a differ- 
ent conclusion. Large quantities unquestionably vanished in the 
Turkish Customs House, a “bottomless pit whence nothing ever 
issues of all that is thrown in,” but she declared all the same that 
stores were available all the time the men were suffering, never 
reaching them through the “regulations of the service.” She cites 
a number of instances in her Notes on Matters affecting the 
Healthy Efficiency and Hospital Administration of the British 
Army. In January, 1855, when the army before Sebastopol was 
being ravaged by scurvy, a shipload of cabbages was thrown into 
the harbor at Balaclava on the ground that it was not consigned 
to anyone. This happened not once but several times. During 
November, December, and January 1854-55, when green coffee 
was being issued to the men, there were 173,000 rations of tea 
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in store at Balaclava; 20,000 lb. of lime juice arrived for the troops 
on December 10, 1854, but none was issued until February. Why? 
Because no order existed for the inclusion of tea and lime juice 
in the daily ration. 

Again, at the end of December there were blankets enough in 
store, says Miss Nightingale, to have given a third one to every 
man. But the men lay on the muddy ground with nothing under 
them and nothing over them since their blankets had been lost in 
battle or destroyed in the hurricane, because the regulations did 
not entitle them to replacement. At Scutari the Hospitals Commis- 
sion recorded in January, 1855: “Goods have been refused al- 
though they were, to our personal knowledge, lying in abundance 
in the store of the Purveyor. This was done because they had not 
been examined by the Board of Survey.” Miss Nightingale wrote 
to Sidney Herbert in March of that year. “The Eagle has now 
been arrived three weeks, and no use whatever has been made of 
her stores t^^mnining says they have not yet been ‘sat on.’ In 
February when the men were lying naked in the bitter cold Mr. 
Wreford, the Purveyor, admitted to the Hospitals Commission 
that he had received a large quantity of shirts a fortnight ago, but 
he had done nothing with them, did not even know the quantity 
as he had not yet had a ‘board’. . . .” 

In January, 1855 there were 12,000 men in hospital and only 
1 1,000 in the camp before Sebastopol; and still the shiploads came 
pouring down. It was, Miss Nightingale wrote, “calamity unparal- 
leled in the history of calamity.” 

In this emergency she became supreme. She was the rock to 
which everyone clung, even the Purveyors. She described “Messrs. 
Wreford, Ward and Reade, veterans of the Spanish War, coming 
to me for a moment’s solace, trembling under responsibility and 
afraid of informality.” “Nursing,” she wrote on January 4 to 
Sidney Herbert, “is the least of the functions into which I have 
been forced.” 

Her calmness, her resource, her power to take action raised her 
to the position of a goddess. The men adored her. “If she were at 
our head,” they said, “we should be in Sebastopol next week.” 
The doctors came to be absolutely depend<.nt on her, and Colonel 
Sterling wrote home: “Miss Nightingale now queens it with abso- 
lute power. . . .” 

In spite of the improvements in the Barrack Hospital, some- 
thing was horribly wrong. The wards were cleaner, the lavatories 
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unstopped, the food adequate, but still the mortality climbed. The 
disaster was about to enter its second phase. At the end of Decem- 
ber an epidemic broke out described variously as “Asiatic cholera” 
or “famine fever,” similar to cholera brought over by starving 
Irish immigrants after the Irish potato famine, and by Miss Night- 
ingale simply as “gaol fever.” By the middle of January the epi- 
demic was serious — four surgeons died in three weeks, and three 
nurses and poor old Ward, the Purveyor, and his wife died. The 
officers on their rounds began to be afraid to go into the wards; 
they could do nothing for the unfortunates perishing within; they 
knocked on the door and an orderly shouted “All right, sir,” 
from inside. 

The snow ceased, and faint warmth came to the bleak plateau 
before Sebastopol on which the British Army was encamped. 
The number of men sent down by sick transports stopped rising. 
The percentage of sick was still disastrously, tragically high, but 
it was stationary. 

But in the Barrack Hospital the mortality figures continued to 
rise. Sister Margaret Goodman saw an arabUy a rough Turkish 
tumbril, heaped with what she took to be the carcasses of beasts. 
They were the naked, emaciated bodies of dead British soldiers. 
A large square hole of no great depth was dug by Turks, the 
bodies were tossed into this until they came level with the top; 
then a layer of earth was shoveled over all, and the Turks stamped 
it down. They then drove off. The British were unable to bury 
their dead. A fatigue party could not be mustered whose strength 
was equal to the task of digging a pit. 

In England fury succeeded fury. A great storm of rage, humili- 
ation, and despair had been gathering through the terrible winter 
of 1854-55. For the first time in history, through reading the 
despatches of Russell, the public had realized “with what majesty 
the British soldier fights.” And these heroes were dead. The men 
who had stormed the heights at Alma, charged with the Light 
Brigade at Balaclava, fought the grim battle against o^verwhelm- 
ing odds in the fog at Inkerman had perished of l|unger and 
neglect. Even the horses which had taken part in the 'Charge of 
the Light Brigade had starved to death. . . . 

At the end of February, Lord Panmure sent out 'a Sanitary 
Commission to investigate the sanitary state of the buildings used 
as hospitals and of the camps both at Scutari and in the Crimea . . . 
The Sanitary Commission landed at Constantinople at the begin- 
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ning of March and began work instantly. Their discoveries were 
hair-raising. They described the sanitary defects of the Barrack 
Hospital as “murderous.” Beneath the magnificent structure were 
sewers of the worst possible construction, mere cess-pools, 
choked, inefBcient, and grossly over-loaded. The whole vast build- 
ing stood in a sea of decaying filth. The very walls, constructed 
of porous plaster, were soaked in it. Every breeze, every puff of 
air, blew poisonous gas through the pipes of numerous open 
privies into the corridors and wards where the sick w ere lying. 
“It is impossible,” Aliss Nightingale told the Royal Commission of 
1857, “to describe the state of the atmosphere of the Barrack 
Hospital at night. I have been well acquainted with the dwellings 
of the worst parts of most of the great cities of Europe, but have 
never been in any atmosphere which I could compare with it.” 
Nurses had noticed that certain beds were fatal. Every man put in 
these beds quij^kly died. They proved to be near the doors of the 
privies, where the poisonous gases were worst. The water supply 
was contaminated and totally insufficient. The Commissioners 
had the channel opened through which the water flowed, and the 
water supply for the greater part of the hospital was found to be 
passing through the decaying carcass of a dead horse. The storage 
of water was in tanks in the courtyard, and these had been built 
next temporary privies, erected to cope with the needs of men suf- 
fering from the prevalent diarrhea. The privies were open and 
without any means of flushing or cleaning. The courtyard and 
precincts of the hospital were filthy. The Commissioners ordered 
them to be cleared, and during the first fortnight of this work 556 
handcarts and large baskets full of rubbish were removed and 24 
dead animals and 2 dead horses buried. The Commission began to 
flush and cleanse the sewers, to limewash the walls and free them 
from vermin, to tear out the wooden shelves known as Turkish 
divans which ran round the wards and harbored the rats for w^hich 
the Barrack Hospital was notorious. The effect was instant. At 
last the rate of mortality began to fall. In the Crimea spring came 
with a rush; the bleak plateau before Sebastopol was bathed in 
sunlight and carpeted with crocuses and hyacinths. The road to 
Balaclava became passable, the men’s rations improved, and the 
survivors of the fearful winter lost their unnatural silence and 
began once more to curse and swear. . . . 

ipSi 
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Medical Education 

THOMAS HENRY HUXLEY 

What is the object of medical education? It is to enable the prac- 
titioner, on the one hand, to prevent disease by his knowledge of 
hygiene; on the other hand, to divine its nature, and to alleviate 
and cure it, by his knowledge of pathology, therapeutics and 
practical medicine. That is his business in life, and if he has not a 
thorough and practical knowledge of the conditions of health, of 
the causes which tend to the establishment of disease, of the 
meaning of symptoms, and of the uses of medicine and operative 
appliances, he is incompetent, even if he were the best anatomist, 
or physiologist, or chemist, that ever took a gold medal or even a 
prize certificate. 

This is one great truth respecting medical education. Another 
is, that all practice in medicine is based upon theory of some sort 
or other; and therefore, that it is desirable to have such theory in 
the closest possible accordance with fact. The veriest empiric 
who gives a drug in one case because he has seen it do good in 
another of apparently the same sort, acts upon the theory that 
similarity of superficial symptoms means similarity of lesions; 
which, by the way, is perhaps as wild a hypothesis as could be 
invented. To understand the nature of disease we must under- 
stand health, and the understanding of the healthy body means 
the having a knowledge of its structure and of the way in which 
its manifold actions are performed, which is what is technically 
termed human anatomy and human physiology. The physiologist 
again must needs possess an acquaintance with physics and chem- 
istry, inasmuch as physiology is, to a great extent, applied physics 
and chemistry. For ordinary purposes a limited amount of such 
knowledge is all that is needful; but for the pursuit off the higher 
branches of physiology no knowledge of these branches of science 
can be too extensive, or too profound. 
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His First Operation 

A. CONAN DOYLE 

It was the first day of the winter session, and the third year’s 
man was walking with the first year’s man. Twelve o’clock was 
just booming out from the Tron Church. 

“Let me see,” said the third year’s man. “You have never seca 
an operation?” 

“Never.” 

“Then this way, please. This is Rutherford’s historic bar. A 
glass of sherry, please, for this gentleman. You are rather sensitive,, 
are you nof^” 

“My nerves are not very strong, I am afraid.” 

“Hum! Another glass of sherry for this gentleman. We are 
going to an operation now, you know.” 

The novice squared his shoulders and made a gallant attempt to 
look unconcerned. 

“Nothing very bad — eh?” 

“Well, yes — pretty bad.” 

“An — an amputation?” 

“No; it’s a bigger affair than that.” 

“I think — I think they must be expecting me at home.” 

“There’s no sense in funking. If you don’t go to-day, you must 
to-morrow. Better get it over at once. Feel pretty fit?” 

“Oh, yes; all right!” The smile was not a success. 

“One more glass of sherry, then. Now come on or we shall be 
late. I want you to be well in front.” 

“Surely that is not necessary.” 

“Oh, it is far better! What a drove of students! There are 
plenty of new men among them. You can tell them easily enough, 
can’t you? If they were going down to be operated upon them- 
selves, they could not look whiter.” 

“I don’t think I should look as white.” 

“Well, I was just the same myself. But the feeling soon wears 
off. You see a fellow with a face like plaster, and before the 
w;eek is out he is eating his lunch in the dissecting rooms. I’ll tell' 
you all about the case when we get to the theatre.” 
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The students were pouring down the sloping street which led 
to the infirmary— each with his little sheaf of note-books in his 
hand. There were pale, frightened lads, fresh from the high 
schools, and callous old chronics, whose generation had passed on 
and left them. They swept in an unbroken, tumultuous stream 
from the university gate to the hospital. The figures and gait of 
the men were young, but there was little youth in most of their 
faces. Some looked as if they ate too little — a few as if they drank 
too much. Tall and short, tweed-coated and black, round-shoul- 
dered, bespectacled, and slim, they crowded with clatter of feet 
and rattle of sticks through the hospital gate. Now and again they 
thickened into two lines, as the carriage of a surgeon of the staff 
rolled over the cobblestones between. 

“There’s going to be a crowd at Archer’s,” whispered the 
senior man with suppressed excitement. “It is grand to see liim at 
work. I’ve seen him jab all round the aorta until it made me 
jumpy to watch him. This way, and mind the whitewash.” 

They passed under an archway and down a long, stone-flagged 
corridor, with drab-coloured doors on either side, each marked 
with a number. Some of them were ajar, and the novice glanced 
into them with tingling nerves. He was reassured to catch a 
glimpse of cheery fires, lines of white-counterpaned 4)eds, and a 
profusion of coloured texts upon the wall. The corridor opened 
upon a small hall, with a fringe of poorly clad people seated all 
round upon benches. A young man, with a pair of scissors stuck 
like a flower in his buttonhole and a note-book in his hand, was 
passing from one to the other, whispering and writing. 

“Anything good?” asked the third year’s man. 

“You should have been here yesterday,” said the out-patient 
clerk, glancing up. “We had a regular field day. A popliteal aneu- 
rism, a Colics’ fracture, a spina bifida, a tropical abscess, and an 
elephantiasis. How’s that for a single haul?” 

“I’m sorry I missed it. But they’ll come again, I suppose. What’s 
up with the old gentleman?” \ 

A broken workman was sitting in the shadow, rockii^ himself 
slowly to and fro, and groaning. A woman beside him was trying 
to console him, patting his shoulder with a hand wdiich was 
spotted over with curious little white blisters. 

“It’s a fine carbuncle,” said the clerk, with the air of a connois- 
seur who describes his orchids to one who can appreciate them. 
“It’s on his back and the passage is draughty, so we must not look 
at it, must we, daddy? Pemphigus,” he added carelessly, pointing 
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to the woman’s disfigured hands. “Would you care to stop and 
take out a metacarpal?” 

“No, thank you. We are due at Archer’s. Come on!” and they 
rejoined the throng which was hurrying to the theatre of the 
famous surgeon. 

The tiers of horseshoe benches rising from the floor to the 
ceiling were already packed, and the novice as he entered saw 
vague curving lines of faces in front of him, and heard the deep 
buzz of a hundred voices, and sounds of laughter from somewhere 
up above him. His companion spied an opening on the second 
bench, and they both squeezed into it. 

“This is grand!” the senior man whispered. “You’ll have a rare 
view of it all.” 

Only a single row of heads intervened between them and the 
operating table. It was of unpainted deal, plain, strong, and scru- 
pulously clean. A sheet of brown v ater-proofing covered half of 
it, and Ibeneath stood a large tin tray full of sawdust. On the 
further side, in front of the window, there was a board which 
was strewed with glittering instruments — forceps, tenacula, saws, 
canulas, and trocars, A line of knives, with long, thin, delicate 
blades, lay at one side. Two young men lounged in front of this, 
one threading needles, the other doing something to a brass coffee- 
pot-like thing which hissed out puffs of steam. 

“That’s Peterson,” whispered the senior, “the big, bald man in 
the front row. He’s the skin-grafting man, you know. And that’s 
Anthony Browne, w ho took a larynx out successfully last winter. 
And there’s Murphy, the pathologist, and Stoddart, the eye-man. 
You’ll come to know them all soon.” 

“Who are the two men at the table?” 

“Nobody — dressers. One has charge of the instruments and the 
other of the puffing Billy. It’s Lister’s antiseptic spray, you know, 
and Archer’s one of the carbolic-acid men. Hayes is the leader of 
the cleanliness-and-cold-water school, and they all hate each other 
like poison.” 

A flutter of interest passed through the closely packed benches 
as a woman in petticoat and bodice wa^ led in by two nurses. A 
red woolen shawl was draped over her head and round her neck. 
The face which looked out from it was that of a woman in the 
prime of her years, but drawn with suffering, and of a peculiar 
beeswax tint. Her head drooped as she walked, and one of the 
nurses, with her arm round her waist, was whispering consolation 
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in her ear. She gave a quick side-glance at the instrument table as 
she passed, but the nurses turned her away from it. 

“What ails her?” asked the novice. 

“Cancer of the parotid. It’s the devil of a case; extends right 
away back behind the carotids. There’s hardly a man but Archer 
would dare to follow iL Ah, here he is himself! ” 

As he spoke, a small, brisk, iron-grey man came striding into 
the room, rubbing his hands together as he walked. He had a 
clean-shaven face, of the naval officer type, with large, bright 
eyes, and a firm, straight mouth. Behind him came his big house- 
surgeon, with his gleaming pince^nez^ and a trail of dressers, who 
grouped themselves into the comers of the room. 

“Gentlemen,” cried the surgeon in a voice as hard and brisk as 
his manner, “we have here an interesting case of tumour of the 
parotid, originally cartilaginous but now assuming malignant 
characteristics, and therefore requiring excision. On to the table, 
nurse! Thank you! Chloroform, clerk! Thank you! You can take 
the shawl off, nurse.” 

The woman lay back upon the water-proofed pillow, and her 
murderous tumour lay revealed. In itself it was a pretty thing — 
ivory white, with a mesh of blue veins, and curving gently from 
jaw to chest. But the lean, yellow face and the sdringy throat 
were in horrible contrast with the plumpness and sleekness of 
this monstrous grow.th. The surgeon placed a hand on each side 
of it imd pressed it slowly backwards and forwards. 

“Adherent at one place, gentlemen,” he cried. “The growth 
involves the carotids and jugulars, and passes behind the ramus 
of the jaw, whither we must be prepared to follow it. It is impos- 
sible to say how deep our dissection may carry us. Carbolic tray. 
Thank you! Dressings of carbolic gauze, if you please! Push the 
chloroform, Mr. Johnson. Have the small saw ready in case it is 
necessary to remove the jaw,” 

The patient was moaning gently under the towel which had 
been placed over her face. She tried to raise her arms artd to draw 
up her knees, but two dressers restrained her. The heaVy air was 
full of the penetrating smells of carbolic acid and of chloroform. 
A muffled cry came from under the towel, and then a Snatch of a 
song, sung in a high, quavering, monotonous voice: 

“He says, says he. 

If you fly with me 
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You’ll be mistress of the ice-cream van. 

You’ll be mistress of the ” 

It mumbled off into a drone and stopped. The surgeon came 
across, still rubbing his hands, and spoke to an elderly man in 
front of the novice. 

‘'Narrow squeak for the Government,” he said. 

“Oh, ten is enough.” 

“They won’t have ten long. They’d do better to resign before 
they are driven to it.” 

“Oh, I should fight it out.” 

“What’s the use. They can’t get past the committee even if 
they get a vote in the House. I was talking to—” 

“Patient’s ready, sir,” said the dresser. 

“Talking to McDonald — but I’ll tell you about it presently.” 
He walked back to the patient, who was breathing in long, heavy 
gasps. ‘T pi^pose,” said he, passing his hand over the tumour in 
an almost caressing fashion, “to make a free incision over the 
posterior border, and to take another forward at right angles to 
the lower end of it. Might I trouble you for a medium knife, Mr. 
Johnson^” 

The novice, with eyes which were dilating with horror, saw 
the surgeon pick up the long, gleaming knife, dip it into a tin 
basin, and balance it in his fingers as an artist might his brush. 
Then he saw him pinch up the skin above the tumour with his 
left hand. At the sight his nerves, which had already been tried 
once or twice that day, gave way utterly. His head swam round, 
and he felt that in another instant he might faint. He dared not 
look at the patient. He dug his thumbs into his ears lest some 
scream should come to haunt him, and he fixed his eyes rigidly 
upon the wooden ledge in front of him. One glance, one cry, 
would, he knew, break down the shred of self-possession which 
he still retained. He tried to think of cricket, of green fields and 
rippling water, of his sisters at home — of anything rather than of 
what was going on so near him. 

And yet somehow, even with his ears stopped up, sounds 
seemed to penerate to him and to carry their own tale. He heard^ 
or thought that he heard, the long hissing of the carbolic engine* 
Then he was conscious of some movement among the dressers. 
Were there groans, too, breaking in upon him, and some other 
sound, some fluid sound, which was more dreadfully suggestive 
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Still? His mind would keep building tqi every step of the opera- 
tion, and fancy made it more ghastly than fact could have been. 
His nerves tingled and quivered. Minute by minute the giddiness 
grew more marked, the numb, sickly feeling at his heart more 
distressing. And then suddenly, with a groan, his head pitching 
forward, and his brow cracking sharply upon the narrow wooden 
shelf in front of him, he lay in a dead faint. 

When he came to himself, he was lying in the empty theatre, 
with his collar and shirt undone. The third year’s man was dab- 
bing a wet sponge over his face, and a couple of grinning dressers 
were looking on. 

“All right,” cried the novice, sitting up and rubbing his eyes. 
“Fm sorry to have made an ass of myself.” 

“Well, so I should think,” said his companion. “What on earth 
did you faint about?” 

“I couldn’t help it. It was that operation.” 

“What operation?” 

“Why, that cancer.” 

There was a pause, and then the three students burst out laugh- 
ing. “Why, you jugginsl” cried the senior man, “there never was 
an operation at all! They found the patient dido’t stand the 
chloroform well, and so the whole thing was off. Archer has been 
giving us one of his racy lectures, and you fainted just in the 
middle of his favourite story.” 

tS^4 
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Into TS/lodern Times 


. . . AND THE NEW 
SYNOPSIS 

While medicine in Europe evolved from ^witchcraft into science^ 
explorers and adventurers sailed the seven seas in quest of new 
lands. They sailed on ships ridden with rats, pervaded by filth. 
They lived on dried meat and mouldy potatoes. Fresh vegetables 
or fruits were a rarity. It was small wonder, therefore, that so 
many of them died of scurvy, smallpox or cholera. The story of 
these voyages and their consequences is told by Karl Vogel in 
his graphic ^^Medicine in the Days of SaiW^ Professor Vogel takes 
us from the days when Columbus sailed and scurvy was rampant, 
to more recent times when the steerage quarters of the Western 
Ocean Packets reeked with humanity, crawled with vermin and 
were frequently swept by plagues of smallpox and cholera. The 
New World was populated by ships like these. 

Our first American selection is from the pen of the protean 
Ben Franklin. His ^^Observations^^ deal with the invention of bi- 
focal glasses and the effects of lead poisoning on the human 
system. Franklin died in 1^90. At that time a nineteen year old 
boy in Danville in the backwoods of Kentucky was preparing 
himself for the medical career which was to make him ^Hhe lead- 
ing surgeon of the Kentucky frontier In ^^A Backwoods Gala- 
had, James Thomas Flexner, son of Simon Flexner, tells the 
astonishing story of this remarkable man. Ephraim McDowell 
made one of the great contributions to surgical history. He was 
the first to perform a successful operation on an ovarian tumor, 
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refuting dire predictions by contemporary surgeons of certain 
death. As Flexner says, he showed that ''the abdominal cavity 
could be cut into with impunity*^ and so opened the way to the 
millions of appendicitis, gall stone and ovarian operations of the 
future. 

McDowell was one of the few enlightened American doctors 
of the period. For an idea of what many a patient received in the 
way of treatment, we refer to "New World Remedies.^' The best 
that could be said of some of these remedies — such as the admin- 
istering of chicken broth to a sufferer from cholera morbus — 
was that at least they could do no harm. 

While McDowell was struggling to save the lives of pioneers 
on the Kentucky frontier, a young woman named Dorothea 
Lynde Dix was preparing for another fight in Massachusetts. It 
was a fight to improve the conditions of those with disordered 
rmnds, who at the time were doomed to a life of hell on earth. Her 
impassioned account of visits to the abodes of the pauper insane, 
her plea to the Massachusetts legislature for improvement of con- 
ditions was an historical event in the aJinals of the country. In 
France, forty years before, Philippe Pinel had described the chaos 
which had greeted his entrance into the Asylum de Bicetre. Pinel 
analyzed and recorded the conditions of his patients and urged 
the advantages of "The Proper Treatment of the Insane. Yet 
while in France something had been done to ameliorate condi- 
tions, his words had not been heard in America. The fact is all 
too apparent in the horrifying picture drawn in "Memorial to the 
Legislature of Massachusetts."^ Dorothea Dix was to go on to 
expose conditions in numerous other states. She became the 
authority on the subject. Her life parallels that of Florence 
Nightingale. 

We now come to what is perhaps the greatest single contribu- 
tion of America to medicine, the discovery of anesthesia, related 
in "The Death of Pain"" by James Thomas Flexner. As Flexner 
points out: "A strange story this. The story of a discovery . . . 
of overwhelming importance knocking continually at the doors of 
the scientific great, begging to be taken in until at last, like the 
angel of an old fable, it knocked at the humbler doorways of the 
inconspicuous and found a home."" Here also is the tragic after- 
math, the bitter controversy over credit for the discovery, ending 
in insanity, suicide and death through apoplexy of three of the 
four men principally involved. 
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(The above episode is taken from Mr. Flexner^s excellent book 
^^Doctors on Horsebacky^ which is recommended to the reader 
especially for its story of William Beaumonty whom chance 
placed in the way of first learning the elementary principles of 
human digestion. In a primitive trading post in Michigany he was 
called on to attend a young French-CanadiaUy Alexis St. Mar tiny 
who had accidentally received a shotgun charge in the stomach. 
St. Martin recovered but an opening remained below his left 
nipple which communicated with an opening in his stomach. 
Beaumont was able to look directly into the cavity y thus becoming 
practically an eyewitness of the stomach at work. By a series of 
experimentSy among which he inserted food into the stomach 
attached to a stringy he described the gastric juicCy showed that its 
important acid was hydrochloric acidy and refuted many errors 
relating to digestion. His relations with the unwilling subject of 
his experiptents were stormy in the extreme; but they enabled 
himy attnost by accidenty to make a unique contribution to 
physiology.) 

It was that omniscient and honorable gentleman, Dr. Oliver 
Wendell Holmes, who suggested that the name ^^anesthesia^^ be 
applied to the discovery described in ""^The Death of Painf^ and 
whose prestige resulted in its adoption. Holmes did not originate 
the word itself, which had often been used in the eighteenth 
century. He was the great man of his profession, and of course 
one of the leading literary lights of his day. No physician^s li- 
brary was complete without at least one of his books. His medical 
writings were filled with wit and humor as well as with profound 
common sense. From his papers we have selected one of his ad- 
dresses to new-fledged doctors, ^^The Young Practitioner^ It is 
as fresh and lively as the day it was delivered, and may well 
induce the reader to examine the whole book of Holmes^ Medical 
Essay sf" from which it is taken. 

The qualities of sympathy, humanity and willingness to serve 
which a first-rate doctor must possess, have been illustrated re- 
peatedly m these pages — from the time of Hippocrates to that of 
McDowell. It is seen perhaps most vividly in the lif^ of the 
country doctor. If Hertzler, ^'The Horse and Buggy Doctor^' 
had known Holmes, ^^The Autocrat of the Breakfast Table they 
would certainly have become close friends. Both had the wonder- 
ful quality of humor, the warm and understanding way of stating 
their ideas which appeal to all humanity. In the selection from 
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Hertder^s well-knovm book here reprinted, those qualities are 
represented at their peak. 

From the cotmtry roads of the middle ivest the reader is carried 
to the White House in the dramatic medical adventure en- 
titled ‘^The Surgical Operation on President Cleveland in iSpj," 
by W. W. Keen. A nation in political and financial crisis, a leader 
on whom the entire responsibility rested who suddenly was found 
to be suffering from a malignant growth of the jaw, are the ele- 
ments in this true thriller by one of the greatest surgeons of the 
past generation. 

We are at the turn of the century. Since Vesalius, medicine has 
grown from sickly infancy to powerful manhood. But the charla- 
tan we have always with us. To emphasize the fact, we present 
^Peruna and the Bracers,” one of a notable series of articles which 
was in part responsible for stirring up public opinion to a point 
where the pure food and drug laws of the country were enacted 
for better protection of the ignorant and unwary. 



NLedkine at Sea 

in the Days of Sail 

KARL VOGEL 


The professional students of human behavior — those enviable 
persons whose agreeable occupation it is to reflect upon the weak- 
nesses and hidden motives of other people — ^sometimes apply to 
certain quite admirable kinds of reading matter the slightly super- 
cilious designation of “escape literature.*^ The fairy tales of child- 
hood, the cowboy and Tarzan thrillers of adolescence, and the 
murder mysteries and “boy-meets-girl’* fiction of maturer years, 
all open the portals into a bright world of make-believe in which 
cares are momentarily forgotten and we can grow in self-impor- 
tance by subconsciously identifying ourselves with imaginary 
heroes — supermen and women of surpassing strength, intelligence, 
and beauty. The sagas of the sea, authentic or fictitious, rank high 
in the category of such emollients to harassed egos. . . . 

It seems a pity to dim the colors of these romantic fancies, but 
as a matter of fact their actual background was pretty drab and 
grim. Life at sea in the early days of sail was hideously uncom- 
fortable, and the magnificent hardihood of those who braved it 
was only too often inspired by nothing more praiseworthy than 
the profit motive — the hope of riches to be gained by trade, or by 
the more brutal outrages of plunder and depredation. . . . 

One cannot get a better idea of what his life seemed like to the 
early sailor than from a remarkable seventeenth-century manu- 
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script which has only recently come to light and been transcribed 
from the original by Basil Lubbock. It is the journal, hundreds 
of pages long and most engaging in its phraseology, kept for many 
years by an ordinary seaman, Edward Barlow by name. . . . 

On his way to “Lisborne” in i66i, food and water ran short, 
and Barlow says: 

We were now forced to go to one quart of “befraiage” to 
one man a day, which “befraiage” was made of sour wine 
and stinking water, which was very hard with us; and the 
weather being hot and always eating salt victuals, I could not 
get my belly full, which made me often repent of my going 
to sea. . . . And I was always thinking that beggars had a far 
better life of it and lived better than I did, for they seldom 
missed of their bellies full of better victuals than we could 
get; and also at night to lie quiet and out of danger in a good 
bam full of straw, nobody disturbing them and might lie as 
long as they pleased; but it was quite contrary with us, for 
we seldom in a month got our belly full of victuals, and that 
of such salt as many beggars would think scorn to cat; and 
at night when we went to take our rest, we were not to lie 
still above four hours; and many times when it blew hard we 
were not sure to lie one hour, yea often we were called up 
before we had sle^t one half hour and forced to go up into 
the main top or the fore top to take in our topsails, half awake 
and half asleep, with one shoe on and the other shoe off, not 
having time to put it on; always sleeping in our clothes for 
readiness; and in stormy weather when the ship rolled and 
tumbled as though some great millstone were rolling up one 
hill and down another we had much ado to hold ourselves 
fast by the small ropes from falling by the board; and being 
gotten up into the tops there we must haul and pull to make 
fast the sail, seeing nothing but air above us and water be- 
neath us, and that so raging as though every wave would 
make a grave for us; and many times the nights so dark we 
could not see one another, and blowing so hard that we could 
not hear one another speak, being close to one another; and 
thundering and lightening as though Heaven and earth would 
come together, it being usual in those countries, with show- 
ers of rain so hard it will wet a man “dungc wet” before he 
can go the length of the ship. 
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In the ''spacious days” of Queen Elizabeth, when Drake, 
Raleigh, HaM^ins, Frobisher, Gilbert, and the others were roam- 
ing and raiding the world in her service, the treatment of the 
sailors was inhumanly bad, and the crews that singed the Spanish 
King’s beard by smashing the Invincible Armada, the proudest 
fleet the world till then had seen, were wretchedly clothed, half- 
starved, and riddled with infection. Under the Stuarts conditions 
were no better, and just seven years after the Mayflower had 
sailed from Plymouth we find Admiral Mervyn writing to Buck- 
ingham that the seamen were sickening so fast that the King 
would shortly have more ships than men, and lamenting: 

. . . the more than miserable condition of the men, who have 
neither shoes, stockings nor rags to cover their nakedness. 
All the ships are so infectious that I fear if we hold the sea 
one month we shall not bring enough men home to moor the 
ships.. Yoii may think I make it worse, but I vow to God I 
cannot deliver it in words . . . The poor men bear all as 
patiently as they can. . . . 

The ships of that time were resplendent with gilded carving 
and streamed silken banners from every spar, but there was no 
thought for the sick or wounded sailor. When the ship went into 
action he was bundled out of the way into the dank and dismal 
cable tier or was stretched on the foul and stinking ballast. If he 
survived the medical science of the day and was landed disabled 
there was little or no provision for his care, though in 1 590 a sort 
of mutual benefit fund called the Chatham Chest was established 
and supported by taking sixpence a month from the meager pay 
of every man and boy in the navy. There was a further deduction 
of twopence for the ship’s surgeon, but the health of the soul was 
seemingly esteemed twice as highly as that of the body for double 
this amount was abstracted for the benefit of the chaplain. It was 
not until the Commonwealth that there were any effective meas- 
ures for looking after the sick and wounded; hospital ships were 
added to the fleet, naval hospitals were founded on shore, and the 
beginning of a pension system was instituted. 

Overcrowding and bad food were the great sources of disease 
and operated in a vicious circle. The complement of the famous 
Henri Grace d Dieu of Henry VIII which was about the size of 
an American thirty-six gun frigate, was seven hundred men or 
more, and the Mary Rose of the same period, a vessel of only six 
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hundred cons, had five or six hundred men crowded into her. 
Some centuries later crews of three hundred, and one hundred 
and eighty respectively would have been considered correct for 
ships of this size. . . . 

The diet was so restricted in variety and so deficient in the 
essentials for well-balanced nutrition that it is no wonder scurvy 
and other diseases were so prevalent. The regulation ration for 
the middle of the seventeenth century was as follows: In addition 
to a gallon of beer and a pound of biscuit daily, on Sundays and 
Tuesdays two pounds of salt beef; on Mondays and Thursdays 
one pound of salt pork and one pint of peas, or if pork was lacking 
one pound and a half of beef instead; on Wednesdays, Fridays 
and Saturdays one-eighth part of a “sized” fish, one-eighth of a 
pound of butter and one quarter of a pound of cheese. The stand- 
ard fish sizes were twenty-four inches for cod, twenty-two inches 
for haberdine, and a one-half-sized stock fish was supposed to 
measure sixteen inches. Even more serious than the limited vari- 
ety of the foodstuffs was the fact that through imperfect means 
of preservation and the outrageous dishonesty of the contractors 
they were nearly always more or less decomposed and wholly 
unfit for human consumption, but if condemned and returned 
they were often enough repacked and sent to other ships. A con- 
temporary commentator remarks: “I must needs ^y that here 
hath been found very ill dealing; and that not only in the provi- 
sion 6f flesh . . . but in the rottenness of the cheese, in the frowsi- 
ness and foul condition of the butter, and in the badness of the 
salted fish . . . and as for the beer it was for the most part very 
undrinkable.” 

In the merchant service where the individual commander had 
some discretion and authority the conditions were not necessarily 
so bad. Captain Luke Foxe of Hull was one of the long list of 
those who sought fame and fortune by attempting to tap the 
treasures of the East by way of the icy northwest passage, and 
was evidently quite pleased with the superior quality of his com- 
missariat, and also of his medical supplies, for he records that 
when he set out in 1631 he 

f 

. . . was victualled oompleatly for 1 8 moneths. . . . | had ex- 
cellent fat Beefe, strong Beere, good wheaten Bread, good 
Island Ling, Butter and Cheese of the best, admirable Sacke 
and Aqua Vitae, Pease, Oat-meale, Wheat-meale, Oyle, Spice, 
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Sugcr, Fruit and Rice, with Chyrurgerie, as Sirrups, lulips, 
Condits, Trechissis, antidotes, balsoms, gummcs, unguents, 
implaisters, oyles, potions, suppositors, and purging Pils; and 
if I had wanted Instruments, my Chyrurgion had enough. 

Salt beef and pork, green and moldy, and hardtack crawling 
with weevils remained the staples of the seaman’s nutriment until 
comparatively recent times, and even our frigates of the War of 
1812 were fitted out with only the following provisions: Beef, 
pork, molasses, rice, butter, cheese, vinegar, beans, rum, flour, 
Indian meal, bread, potatoes, and salt fish. . . . 

At about the period of our Revolution three naval surgeons, 
James Lind, Thomas Trotter, and Sir Gilbert Blane, and also the 
famous explorer Captain James Cook, changed the whole com- 
plexion of the seaman’s life by introducing reforms that were so 
important and so beneficial that the names of these great sani- 
tarians sho^uid be written high in every hall of fame. Scurvy, due 
to the faulty diet, deficient as we now understand in vitamins, 
was conquered by Lind’s demonstration of the value of fresh 
vegetables and especially the citrus fruits, a doctrine long known 
but till then never consistently applied. The frightful epidemics 
of typhus and typhoid — then significantly called ship fever or 
gaol fever — smallpox, tropical fevers or calentures, and dysentery 
or the bloody flux, were greatly reduced by the enforcement of 
systematic regulations making for cleanliness and general sani- 
tation. Methods of ventilation were devised, newly drafted 
men were medically examined and scrubbed before they were 
allowed to enter healthy ships, soap was issued to the crews 
and they were obliged to keep their bodies and clothing clean. A 
space on each ship called the sick bay was set aside for hospital 
purposes, though originally its location was not definite and 
varied according to the convenience of the moment. In 1800 at 
the instance of Lord St. Vincent the Admiralty ordered that no 
sick were to be kept below the upper deck of any line-of-battle 
ship, and that the sick berth was to be established under the 
forecastle on the starboard side with a roundhouse [latrine] en- 
closed for the use of the invalids. Ambulant patients were treated 
at regular clinics held twice a day at the foremast by the 
assistant surgeons and their stewards or loblolly boys. By way 
of contrast to the severe discipline and savage floggings that were 
so frequent it is a truly pleasant thing to read of the considera- 
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don the captain and ocher officers appear to have shown in con- 
tributing from their tables whatever was available in the way of 
wines, fresh meat, or other addidons to the regular ship's supplies 
for those in the sick bay. Captain Basil Hall states that after the 
carver in the gun-room has helped his messmates he generally 
turns to the surgeon and says: ^'Doctor, what shall I send to the 
sick?” 

Scurvy was the greatest single enemy of the early seaman and 
nearly always was present to some extent on ships engaged in 
long voyages. Its symptoms were horrible and loathsome, par- 
ticularly under the existing conditions where no nursing care 
was possible, as may be seen from the typical description given 
by William Hutchinson, later a famous captain, who endured its 
miseries for three months while serving as a forecastle man in a 
ship on its way to the East Indies in 1738. After a gradual onset 
of increasing weakness which finally became so extreme that he 
lost the use of his hands and feet so that he could not even crawl 
up the ladder to the deck he says: 

I thus struggled with the disease 'till it increased so that 
my armpits and hams grew black, and I pined away to a 
weak helpless condition, with my teeth all loose, and my 
upper and lower gums swelled and clotted together like a 
jelly, and they bled to that degree that I was obliged to lie 
with my mouth hanging over the side of my hammock, to 
let the blood run out and to keep it from clotting so as to 
choak me; ’till after a seven months passage we arrived in 
Pullicat Road; from whence we got fresh provisions, and 
sent for men to carry the ship to Madras, where what re- 
mained of the sick were got on shore to sick quarters; and 
where with fresh provisions and fomentations of herbs I 
got well and returned on board in eighteen days. 

During an engagement the decks were sanded to make them 
less slippery from blood, and the petty officers and many of the 
men themselves carried tourniquets with which to check the 
hemorrhage from limbs shattered by shot or caused by the even 
more ghastly injuries due to flying splinters. The hopelessly 
wounded were thrown overboard at once, otherwise the victim 
had to make his way or be assisted by his messmates down the 
steep ladders to the cockpit, a dark space below the waterline, 
normally the midshipmen’s berth but now used as an operating 
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room. Here by dim lantern light the surgeon and his mates took 
each man rigidly in his turn, working at top speed on patients 
whose courage — with a tot of rum— was their only anesthetic. 
Conservative surgery was unknown, and would have been im- 
possible. An arm or leg, if a hasty inspection showed that it was 
at all badly wounded was amputated as a matter of course — for 
abdominal and thoracic injuries little could be done except to 
probe for foreign bodies and apply a dressing. Skull fractures 
were trephined and usually ended in brain abscess. Tetanus and 
infection were responsible for many deaths, but the ultimate 
results following even dreadfully severe operations were some- 
times surprisingly good. William Burd, Surgeon of the Niger^ 
gives a detailed account of an amputation at the shoulder joint for 
a compound comminuted gunshot fracture of the head of the 
humerus, performed at sea, which is harrowing to read, for one 
cannot forget that it was done on a fully conscious patient. The 
assisting French surgeon, a prisoner of war, whose responsibility 
it was to control the subclavian artery by digital compression 
lost his nerve, and as Burd says “forsook him” at the most 
critical moment, but Burd succeeded in completing the operation 
“without the loss of so much blood as might have been expected,” 
and three and a half months later the patient was discharged per- 
fectly well. 

Incongruous as it seems, lack of fresh air, or perhaps better 
said, the presence of extremely foul air, was responsible for much 
discomfort and disease on shipboard. It might appear that the 
one place above all others where one would be sure to enjoy the 
pure breath of heaven most abundantly would be on a sailing 
ship in the middle of the ocean, and it is true that while he re- 
mained on deck the sailor had plenty of it, and often indeed too 
much, but as soon as he stepped below he entered an atmosphere 
usually either too cold and too damp or too hot and too damp, 
and always sickeningly offensive to the sense of smell. The latter 
quality was sometimes developed to an extreme point, and it 
has been stated, for example, that in 1739 the ships in the squad- 
ron anchored at Spithead “stunk to such a degree” that they 
infected each other and the men became so dangerously ill that 
they had to be put ashore. Lind gives a description of the condi- 
tions on the Panther which reveals what an abode of misery and 
generator of stenches the sick bay could be. During the voyage 
home forty men died of scurvy and there were usually ninety 
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patients huddled in a place with no provision whatever for 
ventilation. The atmosphere was so suffocating that the sick 
were stifled for want of air, and the surgeon when visiting them 
could hardly breathe or remain for any length of time without 
going often on deck, or reviving himself with spirit of hartshorn 
or a glass of wine. The dampness was particularly bad in new 
vessels for the timber was often unseasoned or had been treated 
with brine to make it more durable, and it took many months 
before they dried out and were free from mildew. Large ships 
were worse in this respect than small, and some were notoriously 
bad, like the Arrogant^ of which it was said that the decks and 
beams were remarkable for their moisture which seemed to 
exhale from the timbers, and one of her officers has noted that he 
“observed the damp vapor on his bed-cloaths every morning like 
a heavy dew.” In addition there was the moisture produced by 
the wet clothing of the men which in bad weather never had a 
chance to dry, and to make matters still worse there was the 
routine flooding of the decks. A passion for snowy decks has 
ever been an obsession with executive officers, and seamen of all 
ages have had to suffer the affliction of holystoning. The scrub- 
bing and the sluicing of the lower decks with water was par- 
ticularly objectionable if done after sunset so that they remained 
wet for hours, and many surgeons protested against this practice. 
Some officers advocated dry holystoning, which obviated the 
floods of water but filled the air with dust. 

Hundreds of unwashed men had to sleep so crowded together 
that their hammocks touched — fourteen to eighteen inches was 
the regulation space for each — and the sick bay contributed its 
share of noisomeness, particularly after an engagement when 
there would be many infected wounds, or if there was an epidemic 
on board. The ballast was likely to be wet and malodorous, and 
the bilges reeked with stagnant and polluted water which gen- 
erated gases so noxious that when the ship’s well was to be cleaned 
a lighted candle had to be lowered first to see if it Was safe for 
a man to enter without danger of asphyxiation. The eatlier efforts 
at ventilation were limited to the use of wind sails, g^cat conical 
tubes of canvas intended to convey a current of fresh air down 
the hatches, and the occasional resort to fires in pots or small 
stoves that were moved from place to place to create an upward 
draft and to dry out the ship. Really effective measures were not 
developed until the middle of the • eighteenth century when 
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various types of windmills and other mechanical ventilators were 
introduced. One form which acted like gigantic bellows was 
invented by a clergyman, Dr. Hales, and continued in use for 
over fifty years. The improvement in health that followed was 
remarkable, and the Earl of Halifax is credited with the statement 
that for every twelve men dying on unventilated ships there was 
but one death on those which used the new appliances. 

A favorite sanitary measure was washing the inside of the ship 
with boiling vinegar; but the greatest reliance was placed on 
fumigation. For this purpose everything seems to have been used 
that could make a bad smell — pitch, brimstone, tarry old rope, 
condemned tobacco, tar, charcoal, asafetida, niter, or common 
salt mixed with vitriolic acid, and gunpowder dampened with 
vinegar. This was also sometimes flashed from pistols, on the 
theory that the shock of the explosion would “disperse the 
infectious giatter from the timbers of the ship.” Vinegar was 
vaporized by plunging a red-hot loggerhead or an iron ball into 
a bucketful, or by heating over a lamp. Trotter was not much 
impressed by a special device designed for the latter use, saying 
that “the smell of the vapor is very agreeable but I would say 
no more for it. It ought to be trusted, like lavender water on the 
handkerchief of a belle or a beau.” 

Providing a sufficient supply of drinking water and keeping it 
in usable condition has always been one of the major problems 
on long voyages. Commonly of unsatisfactory quality to begin 
with and stored in wooden casks, it soon became foul; was often 
the cause of epidemics, and complaints regarding it are frequent, 
long, and loud: “The water was so putrid, thick and stinking 
that often I have held my nose with my hand while I drank it 
strained through my pocket handkerchief, and we were so short 
of this necessary article that our consumption was limited to two 
pints a dav for all purposes.” This was not the wail of a dis- 
gruntled foremast hand but was written by an Admiral of the 
British Navy, in referring to a time as comparatively recent as 
the Trafalgar period. 

To prevent the slimy vegetable growth that coated the inside 
of the casks and pervaded the water different expedients were 
resorted to, such as charring the casks, soaking them first in sea 
water, or adding various preservatives. Among these were alum 
and cream of tartar, but the most widely used was quicklime in 
the proportion of about a pound to each water butt. This was 
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effective in preventing putrefaction but added a disagreeable taste 
and unpleasant quality, though one medical writer says that it 
was not injurious to health, but “on the contrary friendly to the 
bowels/’ Still, various procedures were suggested to precipitate 
the lime before use, such as by the addition of magnesia, which 
was too expensive, or by devices for generating carbon dioxide 
in the cask, wliich were much too complicated for use on ship- 
board. Another method of sweetening offensive water was by 
means of an apparatus invented by Lieutenant Osbridge of the 
British Navy. The water was raised several feet by a pump fixed 
to the scuttle butt and then caused to be exposed to the air in a 
finely divided state by being allowed to fall through a series of 
perforated metal disks placed horizontally at intervals in a long 
cylinder. This worked very well, and Trotter says that no ship 
should go to sea without it. 

It was not until the early part of the last century that the whole 
difficulty was solved very simply by the substitution of iron 
tanks for the wooden casks ... In iron tanks the water kept 
indefinitely without alteration. The change from wooden to iron 
containers 's^^as begun shortly after the turn of the century and 
after it had been effected throughout the service there was a great 
improvement in the seamen’s health. 

Owing to the difficulty of keeping water in a drinkable condi- 
tion, for centuries the traditional beverage of the sailor was beer, 
and it was customary to say that bread, beef, and beer were the 
backbone of the British Navy. The allowance was the handsome 
amount of a gallon a day, but through the dishonesty of grafting 
contractors it was often miserable in quality and speedily spoiled, 
so that epidemics of intestinal disorders were common and the 
frightful mortality from disease on the ships of Elizabeth and 
her successors is supposed to have been in large part due to this 
cause. Lord Howard of Effingham, the Admiral in command of 
the fleet that defeated the Spanish Armada, protested that though 
the beer had been condemned as unfit for use it was still being 
issued to the men, and added the rather mild comment that 
“nothing doth displease the seamen more than sour beer.” Their 
displeasure must have been further increased if it was true as 
Sir Walter Raleigh complained, that often it was kept in casks 
that had previously been used for oil or fish. The evil was peren- 
nial, for a hundred and fifty years later we find Admiral Hawke 
whose fleet was blockading Brest sending to the official at Plym- 
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outh who was responsible for supplies the terse admonition: 
“The beer brewed at your port is so excessively bad that it 
employs the whole time of the squadron in surveying it and 
throwing it overboard.” 

In later times wine or spirits were substituted for the beer, a 
pint of the former or one half pint of rum or brandy being issued 
in its place. The earlier practice of serving rum undiluted was 
found to have its drawbacks, and it became the custom to mix it 
with three or four parts of water before giving it to the men, 
usually in two daily portions. This improvement is due to Ad- 
miral Vernon, who in 1740 called for a report on the matter 
from his captains and surgeons and then put in force their 
unanimous recommendation that the rum be watered. Unexpected 
manifestations of human ingenuity are often quite delightful, and 
there was a rather pleasing directness in the habit of choosing the 
men designated to serve the beverage from the size of their 
thumbs. This was because in doling out the precious balm the 
thirsty sailor’s cup was most advantageously grasped with the 
outstretched thumb inside, and the amount saved by this short 
measurement went to swell the residue which was the perquisite 
of those in charge of the distribution. The admiral was known 
to the sailors as Old Grog because of the huge cloak of grogram 
cloth he used to sport in stormy weather, and his invention has 
been called grog ever since. In the American Navy the rum 
allowance originally was also one half pint, and the frigates that 
won the victories of 1812 were provided with the impressive 
amount of eight thousand five hundred gallons of the cheering 
fluid when setting out on a twelvQrmonth’s cruise. Existing figures 
of the cost of fitting out a vessel of this type show that the yearly 
estimate for all the provisions was a little over twenty-eight 
thousand dollars, and as the rum was quoted at one dollar a gallon 
the outlay for this one item made up not far from one third of 
the entire sum. It is instructive to note that the corresponding 
figure for all medical and surgical supplies was only two thousand 
five hundred dollars. . . . 

In the mercantile marine of later times the captain with the aid 
of the ship’s medicine chest had to fulfil the functions of physician 
and surgeon, and sometimes of accoucheur as well, in addition 
to his more strictly nautical duties. With the well-known inge- 
nuity of the sailor, and thanks to the force of character which 
alone could make it possible for him to maintain his position as 
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the supreme ruler of his litdc floating world, the emergencies 
that arose seem to have been dealt with fairly well. The masters 
of sailing ships were often astonishingly young and one cannot 
but wonder at the self-reliance with which they faced their com- 
plex responsibilities. Captain Nathaniel Brown Palmer was only 
twenty-one when in 182 1 he took the tiny sailing sloop Hero from 
Stonington to the Antarctic and was the first to explore the 
region known by his name until later cartographers changed it 
to Graham Land, and Captain Isaiah West of New Bedford com- 
manded a whaler at twenty-two. A well-known surgeon has told 
me of an incident early in the career of his father, who after a life 
of active seafaring is still in good health in his home in Scotland 
at the age of eighty-four. When only twenty-three, while in 
Calcutta, he was appointed first mate of the Indian Empire, a 
full-rigged ship of two thousand tons. Soon after sailing the 
captain who had long been ailing died, and the young mate suc- 
ceeded to the command. Some of the tanks had been filled with 
tainted water so that an outbreak of cholera developed on board, 
but in spite of the fact that a large proportion of the crew were 
disabled and eight of them succumbed to the disease, the youthful 
captain brought his ship safely home to Dundee. Imagine his. 
anxiety as sailor after sailor sickened and he wondered when, if 
ever, the pestilence would cease. One is reminded of Joseph Con- 
rad’s trials when htf received his first command, described by him« 
as fiction in one of his finest stories, but actually based on his owrr 
experience. Appointed to the bark Otago to replace the captairv 
who had died at sea, he set sail from Bangkok for Melbourne, the- 
ship was becalmed in the torrid gulf of Siam, and the crew began: 
to come down with tropical malaria until all except Conrad and 
the ship’s cook were incapacitated. Then came the calamity of 
discovering that the former captain who apparently was of un- 
Sound mind had disposed of the reserve stock of quinine which- 
should have been in the medicine chest, and refilled the bottles, 
with an inert substitute. Nevertheless, Conrad succeeded in work- 
ing the ship, filled with helpless invalids, as far a^ Singapore, 
where he shipped a new crew and then completed the voyage to- 
Australia. 

A chapter of sailing-ship history that remains to be written/ 
concerns the heroism of the women on shipboard who sometimes 
in addition to the perils of the sea willingly faced those of bring- 
ing a child into the world with no possibility of medical aid.. 
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British captains, as well as those aristocrats of the ocean the New 
England skippers, not infrequently took their wives with them 
on long voyages, often as the only woman on board. A friend 

of mine, Captain B first saw the light of day off the Horn, 

and every one of his five brothers and sisters was also bom at sea 
in widely different parts of the globe. He is of the fourth genera- 
tion of a famous line of Maine shipmasters and was only nineteen 
when he was made captain of the Herbert Black of Searsport, and 
at twenty-three was given command of the Bangalore^ a splendidly 
built fiftecn-hundred-ton three skysail ship engaged in the Aus- 
tralian and Hawaiian trade. During his days at sea his medical 
and surgical experiences were many and various and calculated 
to tax the resources of a trained medical man, such as saving the 
life of his mate after fourteen days of intestinal obstruction and 
successfully conducting a confinement during the height of a 
violent gale. His brother who had preceded him in the command 
of the Hefbert Blacky a small bark of five hundred and fifty-four 
tons, was only twenty-five when in that vessel he performed a 
feat of seamanship such as has seldom been equaled. While 
rounding the Horn his rudder was lost, but he managed to con- 
struct and ship a substitute, getting his material by cutting up 
a spare topmast. At that time beriberi was common on ships 
touching the west coast of South and Central America; the disease 
appeared on board and his mate, second mate, and four of the 
eight remaining members of the crew died of it. In spite of this 
he navigated his leaking ship with a jury rudder and a sick and 
dying crew to Barbados, the few left alive so weakened that on 
his arrival there help had to be summoned from shore to take 
the sail off the ship. 

The ship’s medicine chest usually included a booklet of instruc- 
tions, and sometimes to simplify the difficult arts of diagnosis and 
treatment different diseases were numbered to correspond with 
the bottles containing suitable remedies in each case. A favorite 
tale, perhaps as apocryphal as most salt-water yarns, is of an 
ingenious captain, who having decided that his patient presented 
symptom complex No. 9 and finding this bottle empty, lose to 
the situation by administering equal doses of No. 3 and No. 6. 
Most of the time the problems were not difficult. Job-like the 
sailor is a martyr to boils and these were the commonest surgical 
condition, while constipation was the most prevalent medical com- 
plaint, but was kept in subjection by the enormous quantities of 
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£psom salts which formed the most important component of the 
stock of drugs. 

These medical .counselors to the captain are often interesting: 
and remarkable. One of them which is called Cox's Companion 
to the Sea Medicine Chest seems to have been a great favorite for 
it had already run through thirty-three editions inJEngland when 
it was published in New York in 1851. It must have presented the 
baffled amateur practitioner with a rather mystifying array of 
therapeutic possibilities, for it belongs to the machine-gun era of 
prescribing and about two hundred different drugs are discussed. 
Many of these are herbs or other vegetable remedies with such 
animalistic names as snake-root, worm-grass, skunk-cabbage, 
cranesbill, cowhage, bearberry, dogwood, and dozens of others 
that have long since passed into the limbo of forgotten things. 
Several pages are devoted to the resuscitation of the apparently 
drowned, chief reliance being placed on insufflation of the lungs 
with bellows, either through the nostril or preferably by passing 
a curved tin tube attached to the nozzle into the patient’s larynx, 
a feat that if successfully performed would command sincerest 
admiration. Two life-giving procedures warmly recommended 
by earlier authorities had apparently been discarded by this time 
for they are not mentioned. One consisted in having the operator 
apply his mouth to that of the patient and so blow air into his 
lungs — if he first chewed garlic the effect was considered to be 
more reviving — and the other was the introduction of tobacco 
smoke into the bowel. A generation later another book which also 
ran through many editions was The Ship Captain's Medical 
Guide, and as its author Dr. Leach was Physician to the Dread- 
nought Seaman’s Hospital of London it is thoroughly practical 
and the treatments and other procedures advised are not beyond 
the resources or abilities of the average ship’s officer. It is some- 
what remarkable, however, that although there is a good deal of 
matter relating to the management of venereal diseases, which 
arc said to be “the bane of the mercantile marine strvice,” there 
is not one single word of warning about the necessity of taking 
precautions to prevent the transmission of infection to others, 
A Handbook for the Ship's Medicine Chest prepared under the 
auspices of the United States Marine Hospital Service was — ^and 
still is — widely circulated in the American merchant marine. This 
is a wholly admirable manual, and the 1900 edition issued while 
sailing ships were still making long voyages gives well-selected 
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lists of medicines and drugs, and is written with regard to sim- 
plicity in medication and due emphasis on antisepsis and the pre- 
vention of contagion. 

Shortly after the War of 1812 had demonstrated the efficiency 
of the American Navy a new phase develo{>ed in maritime history 
which gave the young republic a supremacy on the Atlantic 
which was to endure for many years. The lure of the new land 
of promise attracted the enterprising or the discontented of the 
Old World and an ever-increasing stream of emigration began to 
cross the ocean. To meet this demand, in 1816, the Black Ball 
Line of packet ships was established, soon followed by numerous 
others, and these Western Ocean Packets as they were called 
rapidly acquired the domination of the passenger trade between 
English and American ports. While the Continent contributed 
its share, the majority of the emigrants at this time were English, 
Irish, and S<^:orrish, and the records show that between 1815 and 
1854 over four million passengers left the British Isles, and of 
these nearly two and a half million sailed during the eight years 
preceding the latter date. The earlier packet ships were small, 
of about five hundred tons, but as the traffic grew they increased 
in capacity up to three times that size or more, but all designed 
for speed, heavily sparred, and well adapted to cope with the 
gales of the North Atlantic. Beating against the prevailing west- 
erlies was slow work, and the average passage to the States took 
forty days. In the other direction better time was possible, the 
average being twenty-three days, but phenomenally quick cross- 
ings were not infrequent and several records of less than fourteen 
days arc well authenticated. These were the halcyon days of sail, 
and though steamship lines began to be established about 1840, 
for many years the swift sailing-ships not infrequently made 
better passages than the power-driven vessels. When Charles 
Dickens astonished the literary world by visiting this country in 
1842 he came in the Cunarder Britamiiay but for the return 
journey he chose the sailing packet George Washington and had 
the satisfaction of arriving a day ahead of the steamer. . . . 
Lubbock quotes an old packet captain as having written: 

Men, women and children were tumbled into the ’tween 
decks together, dirty, saucy, ignorant and breeding the most 
loathsome of creeping things. The stench below decks, aggra- 
vated by the seasickness and the ship’s poor equipment for 
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the work, placed us far below the civilization of the dark 
ages. It was not uncommon in mid-winter to be fifty or 
sixty days making the homeward passage. In gales, which 
were frequent, hatches had to be battened down and men, 
women and children screamed all night in terror^ Ship fever, 
smallpox, and other diseases were common, and it is a wonder 
that so many survived the voyage as really did. 

The passage rates fluctuated somewhat from year to year. In 
1842 they were five pounds, but in 1851 when the emigrant 
traffic was at its height they fell to three pounds ten shillings from 
Liverpool to New York, and even less to Quebec. This comprised 
only the passage, and the passenger had to provide for all his 
needs except fire for cooking and drinking water, and before 
going aboard was obliged to show that he had an adequate supply 
of provisions. On the Black X Line for example, the requirement 
was a suitable amount of flour, biscuit, potatoes, tea, sugar and 
treacle, two hams, a tin pot, frying-pan, mug, teapot, knife, fork, 
and spoon. On one of the larger vessels the space assigned to the 
steerage was about seventy feet long by thirty wide, with six 
feet between decks. Here several hundred people had to accom- 
modate themselves in rough bunks of unplaned lumber, six feet 
wide divided by partitions into three sleeping placeST, arranged in 
three tiers one above the other. The alleyways, only about three 
feet wide, were jammed full of the piles of provisions and other 
belongings, over which it was necessary to crawl on all fours, 
and when, as was often the case during wet weather, no one was 
allowed on deck the crowding and lack of ventilation must have 
been unspeakable. Small port-holes admitted a little light but 
could almost never be opened and when the hatches had to be 
kept closed the conditions can hardly be imagined. Cooking had 
to be done, weather permitting, at galley fires on deck in the 
waist of the ship. This region was a veritable farmyard, with pens 
of live stock for the use of the cabin passengers, sheep, pigs, 
chickens, ducks, and geese, as well as cows and goats carried to 
supply milk, and what little space was left was reduted by the 
ship’s long boat, spare spars and topmasts, and other nautical gear. 

Under these conditions illness was inevitable and when epi- 
demics occurred the mortality was frightful. In 1853 one ship 
arrived in New York with sixty cases of cholera on board, one 
hundred deaths having already taken place during the voyage. 
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and eight other ships in the course of the same year reported 
from fifteen to eighty deaths each, and at about the same time on 
one vessel to the terror of an unusually rough crossing was added 
the horror of an outbreak of smallpox with sixty deaths. Rather 
oddly, it was the ship’s carpenter who had charge of the emi- 
grants, and it was his duty to keep them in order, suppress brawl- 
ing, and guard against the everpresent danger of fire. When as 
was the case on some ships, no doctor was carried, it was he who 
doled out from the ship’s medicine chest any remedies required 
and he was also the official dentist. It speaks well for the stoutness 
of the timber of which the American Ship of State was gradually 
being built that despite all these outrageous violations of every 
principle of sanitary science most of the steerage passengers 
seemed to survive, and it is stated that the births usually out- 
numbered the deaths. . . . 

A highly specialized form of life at sea is represented by the 
whaling industry, for it was truly an industry as opposed to the 
carrying trade of the other branches of the mercantile marine. 
It was predominantly an American activity, and at the height of 
its development in the middle of the last century when it was esti- 
mated that the whaling fleet of the entire world numbered about 
nine hundred vessels, over seven hundred of these hailed from 
ports in the United States. Officered by men who were supreme 
masters of seamanship, the wffiale ships, slow but seaworthy, 
roamed the seven seas, making voyages that were measured in 
years, while their crews partly composed of inexperienced lands- 
men, led a life which E. P. Hohman says, “at its best was hard, 
and at its worst represented perhaps the lowest condition to which 
free American labor has ever fallen.” Economy in operation was 
pushed to the utmost and the food and living conditions were 
commonly so bad that scurvy ravaged the forecastles of the 
whalers long after it had become practically extinct in all other 
ships. Whaling vessels of any size belonging to other nations reg- 
ularly carried a surgeon, but not so in the fleets sent out from the 
thrifty New England towns. The risk of accidents w^as ever- 
present in this the most dangerous form of big-game hunting, 
and stove boats, smashed by the jaws or flukes of a wounded 
whale, treacherous loops of flying line, or the razor edged blubber 
spades and knives used in the work of cutting in and trying out 
were the frequent cause of terrible and often fatal injuries. Any 
surgical aid required had to be furnished by the captain, and as 
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surgical instruments were seldom carried he had to do the best 
he could with whatever means came to hand, often displaying a 
remarkable degree of courage and resourcefulness. These qualities 
were strikingly exhibited by Captain James Huntting of South- 
ampton, a giant six feet six inches tall and weighing two hundred 
and fifty pounds, when the flying whale line kinked in the boat 
and a man was caught and jerked overboard by the running whale 
and dragged with frightful speed until finally released by his 
limbs giving way to the strain. When rescued and brought on 
board, in the words of an eyewitness: 

... it was found that a portion of the hand including four 
fingers had been torn away, and the foot sawed through at 
the ankle, leaving only the great tendon and the heel sus- 
pended to the lacerated stump. From the knee downward 
the muscular flesh had been rasped away by the line, leaving 
the protruding bone enveloped in a tangled mat of tendons 
and bleeding arteries. Saved from drowning, the man seemed 
likely to meet a more cruel death, unless some one had the 
nerve to perform the necessary amputation. At that time the 
New Bedford ships were the only ones that carried surgical 
instruments to meet such a case. But Captain Jim was not the 
man to let any one perish on slight provocation. He had 
his carving knife, carpenter’s saw and a fish-hook. The injury 
was so frightful and the poor fellow’s groans and cries so 
touching, that several of the crew fainted in their endeavors 
to aid the captain in the operation, and others sickened and 
turned away from the sight. Unaided, the captain then lashed 
his screaming patient to the carpenter’s bench, amputated 
the leg and dressed the hand as best he could. 

The heroism of both patient and operator was rewarded, for 
the man survived and ultimately reached the United States, to 
be for many years, as the narrator piously concludes, “another 
living monument of God’s mercy,” and he adds: “In tny opinion 
Captain Jim suflFered the most in that operation because he 
couldn’t scream to let off his feelings.” 

In the earlier years even a supply of drugs was not regularly 
provided, but later a medicine chest with its book of directions 
was made part of the routine equipment, and another charge of 
one or two dollars was added to the already long list of items 
deducted from the whaleman’s “lay.” The medical relief afforded 
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was not complicated by any refinements of diagnosis, for as one 
veteran captain says; 

Symptoms don’t count in our simple practice. We open 
our attack with a dose of Glauber or horse salts, which takes 
such a strong hold on the patient that he is bound to confess 
we are doing something for him. It may happen that the 
patient grows worse, and a dose of castor oil to work off the 
salts is our next resource. He takes hope in the moving evi- 
dences of the medicine; and the more he endures the more 
he hopes. Should oil fail us, the ulterior of our modern healing 
art is to administer a rousing dose of calomel, with the inten- 
tion that this shall work off salts, oil, and itself. In severe 
cases we repeat the entire course, and either kill or cure. 

One medically interesting aspect of the whaleman’s life that 
has not received the consideration it perhaps deserves is the in- 
fluence such an unnatural existence may have had on the psy- 
chology of those subjected to it. The perils, the hardships, and 
the enforced close confinement in crowded quarters with exas- 
perating and often quarrelsome associates during the long intervals 
of appalling monotony when whales were scarce must have had 
a deteriorating effect on morale and mental reactions, so that 
under such stress inferior personalities already near the border 
line to start with could easily give way, and possibly this explains 
to some extent the sadistic brutality and cruelty that were not 
infrequent. Captain Ahab’s insane obsession in Moby Dick at once 
comes to mind, and one writer, C. B. Hawes, reproduces extracts 
from several whaling logs which indicate a definite strain of 
melancholia in the captains who wrote them. He believes that 
much information of interest to psychiatrists is to be found in 
the old manuscript records of life at sea, and expresses the con- 
viction, reached after reading hundreds of log-books and sea 
journals, that the whalers had on board a disproportionate num- 
ber of the mentally deranged as compared with the general run 
of seafaring men. It is a plausible suggestion and might repay 
investigation by students of abnormal psychology. 

We find ourselves ending as we began, oddly enough and quite 
without intention, with an allusion to the lore of the psychologist. 
Perhaps this is as it should be, for after all no study of human 
endeavor can be significant without a consideration of the driving 
force behind it, and never has man’s spirit vindicated itself more 
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triumphantly than in the epic of his activities at sea. If the picture 
that has been presented of the existence of the early sailor seems 
unduly full of shadows, it must not be forgotten that somber 
colors are necessarily inherent in any depiction of medical condi- 
tions in former days, and that we have been viewing life at sea 
from its darkest aspect. That it had its brighter facets is unde- 
niable; the very hardships stimulated manhood and bred a sturdy 
race of human beings whose courage and endurance will forever 
be an inspiration. From the earliest days the mariner has symbol- 
ized fortitude and daring, and even Rome’s most polished poet 
felt this when he exclaimed, two thousand years ago: “Stout oak 
and triple bronze must have encased the heart of him who first 
entrusted his frail bark to the savage sea.” 

Illi robur et aes triplex 

Circa pectus crat, qui fragilem truci 
Commisit pelago ratem 
Primus. 

Horace, OdeSy III, 9. 

1938 


Observations 


BENJAMIN FRANKLIN 

LEAD POISONING 
To Benjamin Vaughan 

Dear Friend, 

I recollect, that, when I had the great pleasure of seeing you 
at Southampton, now a 1 zmonth since, we had some conversation 
on the bad effects of lead taken inwardly; and that at your request 
I promis’d to send you in writing a particular accoutit of several 
facts I then mention’d to you, of which you thought some good 
use might be made. I now sit down to fulfil that promise. 

The first thing I remember of this kind was a general discourse 
in Boston, when I was a boy, of a complaint from North Carolina 
against New England rum, that it poison’d their people, giving 
them the dry bellyach, with a loss of the use of their limbs. The 
distilleries being examin’d on the occasion, it was found that 
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several of them used leaden still-heads and worms, and the 
physicians were of opinion, that the mischief was occasioned by 
that use of lead. The legislature of Massachusetts thereupon pass'd 
an Act, prohibiting under severe penalties the use of such still- 
heads and worms thereafter. Inclos'd I send you a copy of the 
Act, taken from my printed law-book. 

In 1724, being in London, I went to work in the printing-house 
of Mr. Palmer, Bartholomew Close, as a compositor. I there found 
a practice, I had never seen before, of drying a case of types 
(which are wet in distribution) by placing it sloping before the 
fire. I found this had the additional advantage, when the types 
were not only dry’d but heated, of being comfortable to the 
hands working over them in cold weather. I therefore sometimes 
heated my case when the types did not want drying. But an old 
workman, observing it, advis'd me not to do so, telling me I might 
lose the us^ of my hands by it, as two of our companions had 
nearly do^e, one of whom that us’d to earn his guinea a week* 
could not then make more than ten shillings, and the other, who 
had the dangles, but seven and sixpence. This, with a kind of 
obscure pain, that I had sometimes felt, as it were in the bones of 
my hand when working over the types made very hot, induced 
me to omit the practice. But talking afterwards with Mr. James, 
a letter-founder in the same Close, and asking him if his people, 
who work'd over the little furnaces of melted metal, were not 
subject to that disorder; he made light of any danger from the 
effluvia, but ascribed it to particles of the metal swallow’d with 
their food by slovenly workmen, who went to their meals after 
handling the metal, without well washing their fingers, so that 
some of the metalline particles were taken off by their bread and 
eaten with it. This appeared to have some reason in it. But the 
pain I had experienc’d made me still afraid of those effluvia. 

Being in Derbyshire at some of the furnaces for smelting of lead 
ore, I was told, that the smoke of those furnaces was pernicious 
to the neighbouring grass and other vegetables; but I do not 
recollect to have heard any thing of the effect of such vegetables 
eaten by animals. It may be well to make the enquiry. 

In America I have often observ'd, that on the roofs of our 
shingled houses, where moss is apt to grow in northern exposures, 
if there be any thing on the roof painted with white lead, such 
as balusters, or frames of dormant windows, etc., there is con- 
stantly a streak on the shingles from such paint down to the eaves, 
on which no moss will grow, but the wood remains constantly 
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clean and free from it. We seldom drink rain water that falls on 
our houses; and if we did, perhaps the small quantity of lead, 
descending from such paint, might not be sufficient to produce 
any sensible ill effect on our bodies. But I have been told of a case 
in Europe, I forgot the place, where a whole family was afflicted 
with what we call the diy bellyach, or Colica Fictonum^ by drink- 
ing rain-water. It was at a country-seat, which, being situated too 
high to have the advantage of a well, was supply’d with water 
from a tank, which received the water from the leaded roofs. 
This had been drunk several years without mischief; but some 
young trees planted near the house growing up above the roof, 
and shedding their leaves upon it, it was suppos’d that an acid in 
those leaves had corroded the lead they cover’d and furnish’d the 
water of that year with its baneful particles and qualities. 

When I was in Paris with Sir John Pringle in 1 767, he visited 
La CharitS, a hospital particularly famous for the cure of that 
malady, and brought from thence a pamphlet containing a list of 
the names of persons, specifying their professions or trades, who 
had been cured there. I had the curiosity to examine that list, and 
found that all the patients were of trades, that, some way or other, 
use or work in lead; such as plumbers, glaziers, painters, etc., 
excepting only two kinds, stonecutters and soldiers. These I could 
not reconcile to my notion, that lead was the cause of that dis- 
order. But on my me;itioning this difficulty to a physician of that 
hospittl, he inform’d me that the stonecutters are continually 
using melted lead to fix the ends of iron balustrades in stone; and 
that the soldiers had been employ’d by painters, as labourers, in 
grinding of colours. 

This, my dear friend, is all I can at present recollect on the 
subject. You will see by it, that the opinion of this mischievous 
effect from lead is at least above sixty years old; and you will 
observe with concern how long a useful truth may be known and 
exist, before it is generally receiv’d and practis’d on. 

1^86 


BIFOCAL SPECTACLES 
To George Whatley 

By Mr. Dollond’s saying, that my double spectacles can only 
serve particular eyes, I doubt he has not been rightly informed of 
their construction. I imagine it will be found pretty generally true. 
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that the same convexity of glass, through which a man sees clearest 
and best at the distance proper for reading, is not the best for 
greater distances. I therefore had formerly two pairs of spectacles, 
which I shifted occasionally, as in travelling I sometimes read, 
and often wanted to regard the prospects. Finding this change 
troublesome, and not always sufficiently ready, I had the glasses 
cut, and half of each kind associated in the same circle. 

By this means, as I wear my spectacles constantly, I have only 
to move my eyes up or down, as I want to see distinctly far or 
near, the proper glasses being always ready. This I find more 
particularly convenient since my being in France, the glasses that 
serve me best at table to see what I eat, not being the best to see 
the faces of those on the other side of the table who speak to me; 
and when one’s ears are not well accustomed to the*^ sounds of a 
language, a sight of the movements in the features of him that 
speaks h^lps,, to explain; so that I understand French better by 
the help of my spectacles. 

il8s 


A Backwoods Galahad: 

Ephraim M.c'Dowell 

JAMES THOMAS FLEXNER 

At the sound of hoofs the door flew open, disgorging a flood of 
people. A huddled crowd in a forest clearing, they stared over 
the hilL Behind them a cabin smoked, its black walls varied by 
white stripes where the logs were chinked with lime. The crowd 
waited silently while the hoofbeats grew louder on the frozen 
earth, and then a rider appeared over the crest of the slope. He 
was so tall that his legs almost touched the ground. As he ap- 
proached, the knot of people moved forward to meet him, and a 
dozen hands reached out to hold his mount. 

“You’re Dr. McDowell?” 

The newcomer nodded. In the gap between his coonskin cap 
and his fur collar nothing was visible but tiny, brilliant eyes and 
a huge nose blue with cold. After he had dismounted with the 
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slow movements of fatigue, he painstakingly distinguished the 
people before him. Then he stepped aside with the two local 
doctors. 

They treated him deferentially, for this man of thirty-eight 
had during the ten years since 1799 been the leading surgeon 
of the Kentucky frontier. Ephraim McDowell’s name was known 
in every forest settlement where the language spoken was English, 
not the guttural accents of Algonquin tribes. Whenever a pioneer 
required an operation that was beyond the skill of the rural 
doctors, word was sent to Danville by pony express, by courier, 
or by some traveler going that way, and McDowell hastily 
crammed his instruments and drugs into worn saddle bags. The 
sixty-mile trip he had taken through the wilderness to treat Mrs. 
Thomas Crawford was a routine matter; often he rode a hundred. 

Reconstructing what occurred after McDowell reached her 
cabin is like the task of an archseologist who must piece together 
scattered fragments into the statue they once formed. McDowell 
left three separate brief accounts of the events that were to make 
him immortal. By combining them with facts we know about the 
frontier and statements by McDowell’s contemporaries, we can 
rebuild an image which, even if occasionally inexact, will re- 
semble the truth more closely than the uncombined fragments 
could ever do. 

The two local doctors told McDowell that Mrs. Crawford was 
pregnaht; she knew the symptoms well for she was already the 
mother of five children. Although the ninth and tenth months 
brought the most terrible labor pains, there were no signs of a 
birth. By the time the doctors were consulted, she was so big they 
were convinced she would have twins. When all their skill failed 
to bring on a delivery, they had called McDowell. 

He preceded his colleagues into the cabin. A short, tremendous 
woman who lay in a box bed filled with willow boughs attempted 
a smile of greeting, but a spasm of pain pulled her mouth tight. 
McDowell sat down beside her, asked a few questions, ^d then 
launched forth, as was his custom, into a discussion of ^politics, 
repeating the news so precious in isolated settlements. While he 
talked, he began his examination, his hands moving with .extreme 
gentleness over her tortured frame. Suddenly the words died on 
his lips. He walked to one side with his colleagues and, after a 
hurried exposition, asked to be left alone with Mrs. Crawford. 
When all had filed out, he told her that he brought her bad news. 
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She was not with child; she had a tumor of the ovaries. But 
perhaps there was some hope. 

As dusk faded into night beyond the window of oiled paper, 
the surgeon and his pain-racked patient held a dialogue that will 
be famous as long as medical history is written. The little room 
that housed a whole family was lighted by one candle and an 
open fire over which heavy iron kettles simmered. The flames 
became brighter in the growing dimness, the flickering more 
distinct, while the tall doctor, overflowing a home-made chair, 
told Mrs. Crawford the truth and gave her a heroic choice. 

McDowell has left a short account of their conversation. He 
explained that he had studied in Edinburgh with some of the 
world’s greatest surgeons, who had taught him that women with 
ovarian tumors must invariably die; they could pron&e a patient 
nothing but two years of gradually increasing misery unless God 
worked a miracle. However, beneath the pessimism of the pro- 
fessors, tKere was an undertone of self-communion; they won- 
dered whether ovarian tumors might not be cured by cutting out 
the diseased part. The operation would be similar to spaying, and 
animals recovered from being spayed. But no sooner was this 
suggestion made in the halls of the medical great than it was taken 
back again, McDowell told Mrs. Crawford. Surgery, as he sup- 
posed she knew, was practically limited to dressing wounds and 
amputating limbs; operators did not dare invade the great cavities 
of the body. He explained that “John Bell, Hunter, Hey, A. 
Wood, four of the first and most eminent surgeons in England 
and Scotland, had uniformly declared in their lectures that such 
was the danger of peritoneal inflammation that opening the ab- 
domen to extract the tumor was inevitable death.” They believed 
that once the inner wall of the abdomen was exposed to the 
atmosphere, nothing could protect it from infection. 

During the hundred years in which excising tumors had been 
discussed, no surgeon had ever dared hazard an operation. And 
so the patients had always died in long-drawn-out agony. Mc- 
Dowell could not understand, he said, why no one had ever made 
the test. He believed that a patient would be likely to recover 
even as animals did, but supposing it was a fifty-to-one chance — 
was not even that desperate gamble better than no chance at all? 
Perhaps the doctors were thinking more of themselves than of 
their patients, of how their reputations would be destroyed by 
a failure. 
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McDowell knew that if he operated and if Mrs. Crawford died, 
as all medical authority said she must, no doctor would disagree 
with a coroner’s jury that found him guilty of murder. And even 
should he escape criminal prosecution, the practice he had built 
up over many years would be wiped out at one blow; who would 
dare trust again to a surgeon so reckless and mad? 

“If you think you are prepared to die,” he none the less told 
his patient, “I will take the lump from you if you will come to 
Danville.” 

A woman like Mrs. Crawford could never look heroic. Short, 
her naturally heavy body distorted by a tremendous tumor, her 
face marred by features too large and a long mouth too firmly set, 
she was a figure for pity, not romance. Yet there must have been 
a strange look in her gray eyes as she spoke quietly. 

“I will go with you.” 

It seemed a mad scheme to make Mrs. Crawford ride sixty 
miles through the wilderness in mid-winter, but McDowell’s 
examination had shown that she was strong enough, and there 
was nothing else to do. Only in his own home, where his drugs, 
instruments, and trained assistants were at hand, could he give 
her the care that would be essential to the success of an operation 
so hazardous that no one had ever tried it before. 

The next day Mrs. Crawford was helped from be3 and onto 
the quietest horse that could be borrowed; her huge tumor pressed 
against the pommel of the saddle, but that was unavoidable. Mrs. 
Baker, a' neighboring housewife, accompanied her, since her 
husband had to care for the farm. He stood in the doorway of 
his log cabin surrounded by his sniveling children and watched 
the little cavalcade move slowly away. It took them minutes to 
arrive at the crest of the rise, and then they were gone. He gath- 
ered the children together and returned to the cabin, certain he 
would never see his wife again. 

When the three riders passed through the near-by village, the 
faces of the settlers who crowded to the doors showed pity for 
Mrs. Crawford, but only hostility for the tall doctor who was 
sacrificing her to his foolishness and pride. The instant the houses 
were left behind, the forest locked over their heads, a 'braided 
canopy of glass, for every branch was sheathed with ice. They 
rode through gleaming vistas of silence, and although they moved 
continually, they did not seem to advance, so unchanging was 
the wilderness. Only the increasing agony of the tumor, which, 
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as McDowell tells us, chafed against the pommel, testified to miles 
traversed. At night they sought lodgings in some cluster of log 
cabins that appeared beside the trail Always the settlers received 
Mrs. Crawford with sympathy and her doctor with suppressed 
indignation. Long before he reached Danville, McDowell must 
have begun to expect trouble from the mob. 

At last the sixty miles were behind them. They rode down the 
main street of a hamlet boasting less than a hundred houses and 
stopped before one of the finest. Standing at the doorway under 
the fanlight was the doctor’s wife, a tall, graceful woman who 
received Mrs. Crawford with the expert kindness of long usage, 
and put her to bed. 

When the surgeon’s nephew and partner, Dr. James McDowell, 
heard what his uncle intended to do, he was horiffied. Well 
educated in Philadelphia, he knew that Mrs. Crawford would 
certainly dig, dragging their reputations and their practice to 
oblivion wkh her. He argued with his uncle. He washed his hands 
of such madness several times a day, only to return to the attack 
a few hours later. 

The proposed operation soon became the only topic of con- 
versation in the tiny community of Danville, which had for a 
long time known no such excitement. Naturally, McDowell’s 
less successful medical rivals did not fail to point out that the 
butchery he planned was contrary to all medical canons and 
certain to end fatally. At first the popular murmur ran on the 
note of gossip, but soon the pitch heightened, the voices became 
emotional, and men began to say that McDowell must be stopped, 
either by the law or by the people if need be. 

He had decided to operate on Christmas Day, when the prayers 
of all the world, rising up to God, would create a propitious 
atmosphere. In the meantime, he engaged in intensive preparation. 
Anxious to have Mrs. Crawford as strong as possible, he saw to 
her every comfort and fed her on a planned diet. He studied the 
plates of the abdomen in his medical books and tried to re-enact in 
his mind every dissection he had ever made. Since James Mc- 
Dowell had refused to take part in the experiment, he was forced 
to rely for assistance entirely on his apprentice, Charles McKinny. 
Each day he rehearsed the youngster, going over and over the 
operation in pantomime to be sure there would be no slip. 

Christmas Day dawned with a ringing of bells. No sooner had 
Dr. McDowell arisen than his nephew came to him, his face tight 
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with determination. He had struggled with himself all night, he 
said, and decided at last that, since a life was at stake, it was his 
duty to help if he could. McDowell must have gone about his 
preparations with a lighter heart; such trained assistance might 
make a vast difference. 

As Mrs. Crawford walked into the operating-room, the streets 
were quiet, for everyone was at church. One of the ministers, an 
exhorter famous for snatching brands from the mouth of hell, 
chose the operation as the subject of his sermon. He told his 
congregation of pioneers, who were used to being a law unto 
themselves, that, although only God had a right to deal out life 
and death. Dr. McDowell was preparing to destroy one of God’s 
creatures. 

The chamber where Mrs. Crawford found herself had no 
resemblance to the operating-theater of a modem hospital. It was 
a room like any other in the house, bare except for a plain wooden 
table onto which Mrs. Crawford was strapped. Since ether had 
not yet been discovered, she could be given no stronger anses- 
thetic than a few opium pills; naturally she had to be fastened 
down. Devoid of white uniforms and gauze masks, the surgeons 
waited in their ordinary clothes, their coats off and their sleeves 
rolled up to avoid the blood. The instruments did not repose in 
steam sterilizers, for antiseptic methods lay far in the future. The 
knives and forceps had been washed like table silver and laid on 
an ordinary linen cover, 

McDowell tells us that he bared the patient’s swollen abdomen, 
marked with a pen the course of the incision, and handed the 
knife to his nephew; if James were to share the possible danger, 
he must share the possible credit too. Seeing the gleaming blade 
poised over her body, Mrs, Crawford closed her eyes and started 
to sing a hymn. When the knife bit deep, her voice quavered but 
the tune continued to fill the little room. 

After his nephew had completed the incision, McDowell 
started on the serious part of the operation. His hand never shook, 
but his face burned red and he sweated at every pore iix the icy 
chamber. Whenever Mrs. Crawford’s voice, attemptii|g hymn 
after hymn, shook with unusual agony, he whispered tejtider and 
soothing words, as he might to a frightened child. 

Suddenly the silence of the street gave way to a confused 
murmur; church was out. More than a hundred people gathered 
in front of the house, some curious, some sympathetic, but the 
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most vocal screaming with righteous indignation. In the room 
where Mrs. Crawford lay, her anguished hymns were drowned 
out by loud shouts of male voices calling for the operation to stop. 
James McDowell’s inwards must have rocked queasily to think 
what might happen if Mrs. Crawford died. He searched her 
prostrate body for some symptoms of approaching death, but the 
suffering woman, her knuckles white where they clenched the 
table, sang bravely on. 

According to McDowell’s daughter, the mob swung a rope 
over a tree so that they might not lose any time in hanging the 
surgeon when Mrs. Crawford died. As the long minutes passed 
with no news from the silent house at which all eyes stared, the 
ringleaders could control their excitement no longer; they dashed 
for the door and tried to smash it in. But the sheriff, Assisted by 
the more sober citizens, intervened; for a moment there was a 
struggle out^de the surgeon’s house. If McDowell heard the 
uproar, he^gave no sign as he proceeded with the operation he 
later described as follows: 

“I made an incision about three inches from the musculus rectus 
abdominis, on the left side, continuing the same nine inches in 
length, parallel with the fibers of the above-named muscle, ex- 
tending into the cavity of the abdomen, the parietes [walls] of 
which were a good deal contused, which we ascribed to the 
resting of the tumor on the horn of the saddle during her journey. 
The tumor then appeared in full view, but was so large that we 
could not take it away entire. We put a strong ligature around 
the Fallopian tube near the uterus, and then cut open the tumor, 
which was the ovarium and fimbrious part of the Fallopian tube 
very much enlarged. We took out fifteen pounds of dirty, gelat- 
inous-looking substance, after which we cut through the Fal- 
lopian tube and extracted the sac, which weighed seven pounds 
and one-half. As soon as the external opening was made the 
intestines rushed out upon the table, and so completely was the 
abdomen filled by the tumor that they could not be replaced 
during the operation, which was terminated in about twenty-five 
minutes. We then turned her upon her left side, so as to permit 
the blood to escape, after which we closed the external opening 
with the interrupted suture [a series of stitches placed a short 
distance apart], leaving out, at the lower end of the incision, the 
ligature which surrounded the Fallopian tube. Between every two 
stitches we put a strip of adhesive plaster, which, by keeping the 
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parts in contact, hastened the healing of the incision. We then 
applied the usual dressings. . . 

The sound of hymns, which had been getting weaker and 
weaker, stopped at last. Ephraim and his assistants carried the 
haIf>unconscious patient to her bed. When the mob learnt that 
the operation was over and that Mrs. Crawford Kved, there was 
silence for a moment, and then the air was riven by a cheer. 

Actually the real danger was yet to come; would Mrs. Craw- 
ford develop peritonitis, that deadly infection of the abdominal 
wall? Dr. McDowell put her on the depleting diet then thought 
essential for combating fevers, and waited. When he came into 
her room five days later, he was horrified to see her standing up 
and making her bed. At his grave reproof, she laughingly replied 
that she had never been able to lie still. By means of persuasions, 
dire warnings, and threats he induced her to remain an invalid 
for twenty-five days, but at the end of that time she insisted on 
riding back to the neglected household tasks that had been worry- 
ing her more and more. With renewed energy she threw herself 
into the active life of a pioneer, moving on a short time later to 
a frontier outpost in Indiana, where there was new land to con- 
quer from the forest. She remained in excellent health until her 
death at the age of seventy-nine. 

McDowell’s operation was one of the most important in the 
history of surgery. Although ovarian tumors are so common a 
malady that some specialists now treat more than a hundred a 
year, his cure for this otherwise fatal condition was only the 
lesser part of his discovery. More significant still was his demon- 
stration that the abdominal cavity could be cut into with im- 
punity. Indeed, his operation was a forerunner of a major part of 
modern surgery; its success combined with the revival of Caesarian 
sections to destroy a false taboo and blaze the way for other 
surgeons who invaded the uterus, the spleen, the kidneys, the gall- 
bladder, and the liver. Every operation for appendicitis or gall- 
stones is a lineal descendant of one daring experiment made in 
the wilderness of Kentucky. 

McDowell was not the first physician who, when confronted 
with a woman dying of an ovarian tumor, considered die possi- 
bility of cutting it out. As early as 1685, Theodore SchorkopofF 
wrote that the extirpation of the infected ovary might bring a 
permanent cure were it not so dangerous. Twenty-seven years 
later Eherenfried Schlenker made a similar observation, and from 



INTO MODERN TIMES 373 

then on the suggestion was made again and again. In 1787 the 
great English surgeon John Hunter asked: “Why should not a 
woman suffer spaying without danger as other animals do?” but 
he saved his reputation for sanity by adding in another lecture 
that an ovarian tumor was incurable “and that a patient will have 
the best chance of living longest who does the least to get rid of 
it.” It is hard to understand why, since women were almost cer- 
tain to die anyhow, someone did not take the risk of operating 
during the one hundred and twenty-four years that separated 
Schorkopoff from McDowell; but such was the case. When a 
surgeon was confronted with a fatally stricken patient, he would 
call in a committee of distinguished colleagues and, after a long 
and learned discussion, decide not to commit murde|. by using 
the only possible means to save the sufferer. 

It u as no accident that the all-important step which broke this 
deadlock waS .taken in the wilderness. Since McDowell did not 
add any new theoretical conception to surgery, he did not need 
the inspiration of distinguished colleagues; indeed, they would 
have got in his way by insisting, with all the prestige of fame 
behind them, that he was mad. McDowell’s greatness lay in his 
skill as an operator, and in the courage and self-reliance that 
prompted him to dare what no physician had ever dared be- 
fore. . . . 


When McDowell sent Mrs. Crawford home cured, he was 
aware that the fight against ovarian tumors had only begun. 
A doctor with no reputation in the centers of civilization had 
operated successfully on one patient, but perhaps his success 
was the result of chance, and even if it were not, who would 
believe a single voice crying from the wilderness against the 
accepted teaching of centuries? In doubt himself and conscious 
of the opposition he would have to face, McDowell waited 
seven years before announcing his discovery. “Although the 
termination of the case was most flattering,” he wrote, “I was 
more ready to attribute it to accident than to any skill or judg- 
ment of my own, but it emboldened me to undertake similar 
cases; and not until I had operated three times, all of which were 
successful, did I publish anything on the subject.” 

In 1813 he cured one Negro woman, in 1816 another. Then 
he undertook a. more difficult task. For days a blank sheet of 
paper lay before him while a goose-quill wilted in his hand. 
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Undoubtedly his literary-minded wife was called in to help, 
but her talent ran to flowers, not tumors. Although they struggled 
interminably to get the unadorned facts down, the result was 
neither elegant nor detailed. The completed paper gave no history 
of the origin of Mrs. Crawford’s condition, on the all-important 
questions of diagnosis and after-treatment it was hazy to say the 
least, and the description of the actual operation, which we have 
already quoted, was not voluminous. He was even more sketchy 
concerning the other two cases. 

McDowell sent one copy of his paper to his old master, John 
Bell, in Edinburgh, and another to Dr. Philip Syng Physick. “The 
father of American surgery” was too knowing to be taken in by 
a nonentity’s crude description of the impossible; after glancing 
through it scornfully, Physick refused to have the paper pub- 
lished. McDowell then sent it to Dr, Thomas C. James, the 
professor of midwifery at the University of Pennsylvania, who 
took the trouble to read it carefully and published it in 1817 in his 
journal, The Eclectic Repertory. 

Most surgeons paid no attention whatsoever to McDowell’s 
“nonsense,” and the two who did, wrote articles for the same 
journal blaming the inadequacy of McDowell’s account for the 
deaths of patients on whom they had not dared operate. It was 
unfortunate, Dr. Ezra Michener of the Philadelphia Dispensatory 
commented, that case^ as interesting as McDowell’s “should come 
before the public in such a manner as to frustrate their intention 
of being useful ... Few persons will be likely to venture their 
reputations on such uncertain data.” 

We can imagine the scorn of Dr. McDowell, who had ventured 
his reputation on no data at all, for these city practitioners who 
demanded to be spoon-fed. During September 1819 he answered 
his critics in a letter to Dr. James: “I thought my statement 
sufficiently explicit to warrant any surgeon’s performing the 
operation when necessary, without hazarding the odium of mak- 
ing an experiment; and I think my description of the Dfiode of 
operating, and of the anatomy of the parts concerned, clear 
enough to enable any good anatomist, possessing the judgment 
requisite for a surgeon, to operate with safety. I hope no Operator 
of any other description may ever attempt it. It is my moSt ardent 
wish that this operation may remain, to the mechanical surgeon, 
forever incomprehensible. Such have been the bane of the science; 
intruding themselves into the ranks of the profession, with no 
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other qualification but boldness in undertaking, ignorance of 
their responsibility, and indifference to the lives of their patients; 
proceeding according to the special dictates of some author, as 
mechanical as themselves, they cut and tear with fearless indiffer- 
ence, utterly incapable of exercising any judgment of their own 
in cases of emergency; and sometimes, without even possessing 
the slightest knowledge of the parts concerned. The preposterous 
and impious attempts of such pretenders, can seldom fail to prove 
destructive to the patient, and disgraceful to the science. It is by 
such this noble science has been degraded in the minds of many 
to the rank of an art.*’ 

McDowell then went on to report two more ovariotomies 
he had performed since his previous article. One patient had 
recovered and the other had died of peritonitis, his ohly fatality 
in five operations. Although his letter was published in The 
Eclectic Rep^tory for October 1819, it did not embolden any 
other surgeon to follow him. Women who might have been cured 
continued to die in agony . . . He had heard nothing about the 
paper he had sent to John Bell in Edinburgh, and his practice 
was falling off at home. Whenever he rode down the street, the 
Negroes dived into their houses and threw the bolts behind them. 
One evening, his granddaughter tells us, he met a huge colored 
man on a solitary part of the road. The man fled, but at Mc- 
Dowell’s command to halt fell on his knees and, rolling white 
eyeballs to heaven, burst into shrill prayer. As the surgeon reined 
up beside him, he crossed himself without stopping, his hand 
flying like the shuttle of a loom. McDowell dismounted and 
shook him until he stopped screaming. “Why are you afraid of 
me?” he asked. “My master,” the Negro answered, “he say Dr. 
McDowell am next to the devil; Dr. McDowell goes around 
cutting people open and killing them. . . 

It would, however, be wrong to think of McDowell sinking 
into insignificance and poverty; many frontiersmen stuck by him 
to the end. In 1822 he was called several hundred miles to Her- 
mitage, Tennessee, where he removed an ovarian tumor from the 
wife of John Overton, Andrew Jackson’s wealthy backer. His 
aide in this operation was Old Hickory himself, who handed him 
the instruments and put him up in his house; the two men of 
action got on famously. McDowell asked five hundred dollars, 
but Overton sent him a check for fifteen hundred. When the 
doctor returned it, pointing out the error, Overton replied the 
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operation was worth at least that. According to Samuel David 
Gross, the great surgeon and medical biographer of the next 
generation, this fee was the largest paid in America until that time. 

About then, McDowell accepted as a private pupil a second 
nephew, Joseph Nashe McDowell. This pretematurally cadaver- 
ous young man looked as if he had pared his own flesh down so 
that he might study his bones; he was an enthusiastic anatomist. 
In fact, enthusiasm was his principal attribute; he was never happy 
unless his tiny, sunken eyes gleamed with baleful fire and his 
high-pitched voice was screaming in bombast. . . . 

McDowell’s daughter, Mary, had grown into a plump and rosy 
young lady. Whenever the emaciated Joseph saw her eyes resting 
on him, he leapt into a paroxysm of boasting: not only would he 
be the greatest doctor in the United States, he would be the 
greatest general as well and drive the dirty Spaniards from the 
continent. Although Mary laughed, he was not discouraged. 
Following her everywhere, he wooed her so violently that she 
appealed to her father. McDowell’s gentle remonstrances, how- 
ever, merely drove Joseph into a heroic fury. Mary loved him, 
he insisted; McDowell was trying to come between them. The 
surgeon lost his temper too, and the scene ended with Joseph 
stamping out of the house, shouting that he would^show Mc- 
Dowell who was the better man. 

Joseph went to Lexington, Kentucky, to study medicine at 
Transylvania University, then the medical center of the west. 
Soon it became common gossip there that McDowell had stolen 
the credit for discovering ovariotomy from his dead nephew and 
partner. Dr. James McDowell, who had done the operation 
against his advice. Joseph even went so far as to consult Mrs. 
Crawford and magnify her story that James had made the first 
incision into a statement that he had carried out the entire opera- 
tion while his uncle assisted. The scandal mounted until Mc- 
Dowell was forced to issue a defensive statement accompanied by 
affidavits from Mrs. Crawford and others who had been^ present. 
However, the rumor continued to circulate. . . . 

Not until McDowell’s fortunes had reached a low ebS did the 
copy of his first paper which he had sent to John Bell make its 
appearance in England. On its arrival at Edinburgh seven years 
before. Bell had been dying in Italy; the paper fell into the hands 
of his successor, John Lizars, who kept it hidden away until he 
was able to publish it as an incidental part of the history leading 
up to an operation of his own. He did not even bother to spell 
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McDowell’s name correctly^ and he entitled the article in which 
the American’s epoch-making discovery was included “Observa- 
tions on the Extirpation of Ovaria, with Cases, by John Lizars.” 

Lizars recounted his one case at three times the length Mc- 
Dowell had used for three, and he summoned all his literary skill 
to make the narrative as moving as possible. He introduces us to 
a young binder of shoes whose husband beat her so cruelly that 
she was forced to leave him. When a year later a swelling de- 
veloped in her abdomen, she ascribed it to the beatings, but the 
hospital to which she went accused her of bearing an illegitimate 
child. From time to time other doctors “cruelly taunted her with 
being pregnant.” Then Lizars describes how he came to the 
rescue: he told her she had an ovarian tumor and that he would 
save her by cutting it out. Although he dwells at great length on 
his courage in overriding the advice of distinguished colleagues, 
he gives M^'Dowell’s successful cases only passing credit for in- 
fluencing him to operate. 

The amphitheater was filled with students, three venerable 
surgeons were in attendance, when Lizars prepared to introduce 
ovariotomy to the civilized world. Conscious that history re- 
corded his every gesture, he made the incision under a hundred 
admiring eyes, but when he had laid the abdomen open, bewilder- 
ment took the place of self-confidence on his features. With 
growing dismay he examined the patient, and then he called over 
the other three surgeons. After each in turn had peered gravely 
into the wound, the four looked at each other blankly, for, alas, 
there was no tumor whatsoever to be seen; the swelling was 
caused by a pathological fatness of the intestines. Sadly Lizars 
sewed his patient up again. However, as she regained strength 
after the operation, his self-esteem returned; was he not the first 
reputable doctor to demonstrate that the abdomen could be cut 
into with impunity? Proudly he wrote the case up and published 
it in the Edinburgh Medical Journal of October 1824. .. . 

Although McDowell was helped by the sturdy constitutions 
which all pioneers were forced to develop, he must have been a 
brilliant surgeon. The abdominal cavity is particularly sensitive 
to the type of handling it receives. If the normal flow of fluid 
is not disturbed, it is almost immune to infection, but once this 
delicate balance is upset by an inexpert hand, nothing but anti- 
sepsis, which had not then been discovered, can save the patient 
from peritonitis. 

Ovariotomy remained so dangerous in hands other than 
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McDowell’s that it was frovmed upon by medical faculties all 
over the world until long after his death . . . Forty years after 
McDowell had cured Mrs. Crawford, Dr. Washington Atlee was 
denounced by the entire profession for proposing to do an 
ovariotomy in Philadelphia, still the medical capital of America. 
One professor called from the rostrum for the polite to intervene, 
and an eminent surgeon visited the patient to tell her she would 
be dead in twenty-four hours. She recovered. Professor Meigs 
thereupon wrote that the operation was not justified by any 
amount of success. “Dr. Atlee’s coolness in cutting open a 
woman’s belly does not, I should think, entitle him to judge 
more clearly than I as to the morals of such surgery.” Meigs 
wanted the operation forbidden by statute. • • . 

While the controversy that was to outlive him raged, McDowell 
quietly attended his patients in Danville, excising ovarian tumors 
whenever they appeared in his practice. Although in 1825 he was 
given an honorary degree by the University of Maryland, the 
only degree he ever received, he was accorded less praise than 
censure for carrying out an operation most doctors felt should 
not be attempted. He remained successful as a lithotomist — Dr. 
Gross says he cut thirty-two times for bladder stones without a 
death — ^but his popularity continued to decline, and the calumny 
of which he was the object reached amazing proportions. 

Once when he was away attending a distant case, his wife came 
down with an acute illness. Of necessity McDowell’s rival. Dr. 
Anthony Hunn, was called in. Hunn took one look at the ailing 
lady, threw the prescription McDowell had left her out of the 
window, and announced that she had been poisoned. Immediately 
it was whispered that her husband had tried to murder her and, 
but for Dr. Hunn’s timely intervention, would have succeeded. 
As the story passed from mouth to mouth, accompanied by the 
click of a spindle or the creak of rockers, it grew until gossip 
authoritatively stated that the bright-eyed young apprentice who 
accompanied McDowell everywhere was a girl in man’s Clothing. 
The surgeon had tried to kill his wife so that he might mjirry this 
paramour. From then on, a contemporary account tel^ us, he 
was “the object of the utmost contempt in the neighborhood.” 

But McDowell had saved enough during his prosperous years 
to buy a plantation and slaves to work it in the true Southern 
style. During his middle fifties he retired there and, although 
sometimes called away to attend a particularly difficult case, lived 



INTO MODERN TIMES 379 

the life of a country gentleman. He named his plantation Cambus- 
kenneth after an abbey he had seen during his rambles in Scot- 
land; this brief season in the Old World, not the adventures of 
the wilderness, seems to have supplied the romance of his life. . . . 

One evening during June 1830 McDowell went into his garden 
and ate freely of strawberries fresh from the vine. On his return 
to the house, his stomach was gripped by the most excruciating 
pain. Telling his wife to summon the family physician, he ex- 
plained between paralyzing spasms that he must have eaten a 
deadly insect or some poisonous egg that clung to a berry. A 
servant, sent flying to the village, soon returned with the doctor. 
Realizing that McDowell was seriously ill, he asked for a con- 
sultation and treated the great surgeon for inflammation of the 
stomach. But medicine was helpless; after sinking steadily for 
two weeks, McDowell died. 

His operation had paved the way for the cure of ap- 

pendicitis. He probably died of a ruptured appendix. 

^937 


New World Remedies 

MEDICAL DIRECTIONS IN THE VIRGINIA 
ALMANACK— 1787 

January — Let no blood, and use no Physic, unless there be a 
necessity. Eat often, and avoid too much sleep. 

February — Be sparing in Physick, and let not blood without 
necessity, and be careful of catching cold. 

March— The latter end of this month you may purge and bleed, 
though not absolutely necessary if you are in perfect health. 

April — It is now a good time to cleanse yourself in order to 
prepare for the summer season. Abstain from much wine, or 
other strong liquors. They will cause a ferment in your blood, 
and ruin your constitution. 

May — ^The blood and humours being now in motion, avoid eating 
salt or stale meats; fat people must avoid excess of liquors. 

June — Cooling sallads, such as lettuce, purslane etc. will prevent 
too much perspiration, and throw off feverish disorders. Beware 
of sudden cold after heat. 
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July — Forbear superfluous drioking. Use cold herbs* Shun boiled 
salts and strong meats, and abstain from physick. 

August — Use moderate diet, forbear to sleep soon after meals, 
for that brings on head-achs, agues, etc. and take great care of 
sudden cold after heat. 

September — ^Be not out late of nights, or in foggy weather, and 
keep out of the damp air . • . Drink not too free . . . 

October — ^Avoid the dew and fogs, and be not out late of night. 
Take no physick unless there is an absolute necessity of it. 
November — ^The best physick this and the next month is good 
exercise, warm clothes, and wholesome diet. But if any distemper 
afflicts you, finish your physick this month, and so rest till March. 
December — Keep yourself warm by exercise, and be temperate 
. . . Take no physick, and be careful of catching cold. 

REMEDIES FROM THE NANTUCKET INQUIRER— 1821 
For Consumption or Cough 

Two quarts strong ale, one of white honey, two ounces of leaves 
of longwort (Polmonora officinalis) put in an earthern pot cov- 
ered closely, and boiled down one half. Strain the liquor, bottle 
it, cork the bottles closely and keep them in a cool place. 

Inhaling the smoke of rosin, while burning, or the steam of tar 
while boiling have also very powerful effects in strengthening 
weak and decaying lungs. 

Cholera Morbus 

At this season of the year when so many valuable lives are lost 
or put in jeopardy by this terrific disease, take a half grown 
chicken, strip him of his feathers and intrails as quickly as pos- 
sible after killing him, and while he is yet warm put him into 
a gallon of boiling water and continue the boiling half an hour. 
Take off the liquor and give to the patient, 

REMEDIES OF DR. RICHARD CARTER OF 
KENTUCKY— 182s 


Receipt the ^ist: 

Fill a twenty-five gallon still with elecampane roots and water, 
distill it and preserve the proceeds, then flll the still with spikenard 
roots and water, and still it in the same way, and in like manner 
preserve this, then fill the still with horehound, and treat it 
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likewise, after which clean the still, and put back all the liquid 
that has been extracted from all those herbs and roots above 
mentioned, and add five gallons of good whiskey, run it off as 
you would in making whiskey and save it as long as there appears 
to be any strength in it. Then put it in a cag, and to every 
gallon add half a gallon of honey, a table spoonful of refined 
nitre, a table spoonful of dried pulverised Indian turnip, and a 
pint of middling strong lie made of the ashes of dry cow dung. 

Then get a peck of pollepody, a peck of cinquefoil, and a peck 
of white plantain; put these into a pot and boil them well in 
water, strain it, add three gallons of cider to it, boil it down to 
three gallons, and to every gallon of this add a quart of the above 
sirop. This medicine may either be taken in a little wine and 
water, or new milk. We give from half a tablespoonfilf, to a wine 
glass full, three times a day, during which time the patient must 
not eat anything high seasoned, strong nor sweet, and he should 
be very careful that he does not take cold or even heat his blood. 
It is best to commence with small doses at first, and increase the 
dose as the patient’s strength increases. This medicine is not at 
all dangerous unless you give too muclj for the patient’s strength. 
If this medicine causes the patient to sweat, produces a soreness 
in the breast, or increases the cough, you may know that it is 
too strong, and consequently it must be weakened with honey 
until those symptoms abate. This is good to break any fever, and 
is excellent in the last stages of the consumption, phthisic, and 
the cold plague. If the cough is very hard add to every dose a 
tea spoonful of sweet or linseed oil. 

The herbs and roots that you are herein directed to distill, 
will not produce as well in the heat of summer, as they will in 
the spring or fall, so by these directions, you may know how to 
regulate it so as to get all the strength and should not run it 
too far. 

REMEDY— FOR THE GOUT, RHEUMATISMS, CRAMPS, 
INFIRMITIES OF THE SINEWS, JOINTS ETC. 

Take a young fat dog and kill him, scald and clean him as you 
would a pig, then extract his guts through a hole previously made 
in his side, and substitute in the place thereof, two handfuls of 
nettles, two ounces of brimstone, one dozen hen eggs, four 
ounces of turpentine, a handful of tanzy, a pint of red fishing 
worms, and about three fourths of a pound of tobacco, cut up 
fine; mix all those ingredients well together before deposited in 
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the dog’s belly, and then sew up the whole, then roast him well 
before a hot fire, save the oil, annoint the joints, and weak parts 
before the fire as hot as you can bear it, being careful not to get 
wet or expose yourself to damp or night air, or even heating 
yourself, or in fact should you not expose yourself in any way. 

TESTIMONY OF CURE OF MRS. SARAH LASURE 
“attested by seven citizens good and true” 

I DO CERTIFY, That in the year of our Lord 1810 that I was 
taken with the dropsy, and became very low. I sent for a Doctor, 
and mended a little, but never left me, but still grew worse for 
two years . . . and my feet and legs swelled to that degree that 
they bursted and run a great deal . . . When I commenced taking 
medicine of Doctor Carter I was about fifty years of age, and 
since that I have had a fine daughter ... I do certify that I also 
had a daughter who had a white swelling in her leg, which was 
hollow from the knee to the ancle, and out of which came 
sixteen pieces of bone, and this same Doctor Carter attended on 
her and she has got nearly well, so that it don’t hinder at all 
from walking. 

This Woman, aged fifty years. 

The dropsy had, as it appears; 

Who was laid low and almost gone, 

Until her legs did burst and run. 

While at the point of death she lay. 

Without the hope of the next day; 

Then by God’s blessing and my skill, 

She was restored, sound and well. 

Observe the means which I did give. 

Has almost made the dying live; 

And from affliction now has free’d. 

And made this aged woman breed. 

ON DR. RICHARD CARTER 
BY MADGE E. PICKARD AND R. CARLYLE BuLeY 

Dr, Carter was at his best on the ennui or hypo. This dread 
disease manifested itself by feelings of dullness, fear, indefinite 
pains, and lack of desire to attend to any business. When one 
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had it, he “felt disposed to be retired,” to tell his troubles, and 
to feel that he was afflicted with any disease which anyone else 
had. 'Carter did not diagnose this affliction as a real disorder 
unconnected with any other, for it made its appearance only 
when the “system was released from any cause; such as hard 
drink, colds, fevers, dropsies, gouts, night air, loss of sleep, in- 
cessant studying, loss of friends, and scolding companions.” He 
reasoned that the body and mind were so inseparably connected 
that one could not suffer without the other’s participating. The 
idea that the complaint was entirely of the mind was erroneous. 
“My opinion of the hypo is, that it is very hard to exterminate, 
when it has once taken good hold, it becomes ingratiated, and is 
in a measure second nature.” Like the hypo, but opiating only 
on the female sex, was the hysterics (hi-sterics to Dr. Carter and 
his pioneer patients). 

When alftcted with hypo or hysterics some persons insisted 
they were teapots; others thought that they were town clocks, 
that their legs and feet were made of glass, that they were actually 
dying or else already dead. One man insisted that he had died at 
twelve o’clock the night before and was brought to only after 
his neighbors came in and reflected that no doubt he had gone 
to hell, ‘for if he is not gone there I see not what use there is for 
such a place.’ An old gentleman who went to bed in a room with 
a small boy tried the next morning to get into the boy’s panta- 
loons instead of his own. When he failed he fell to the floor, 
awakened the household with a terrible roar, and went into the 
agonies of death. When help arrived and he was asked what the 
trouble was, he yelled, “What’s the matter? Why can’t you see 
what’s the matter? I’m swelled as big as an ox. I can not get my 
big toe into my pantaloons.” Then there was the old woman who 
tried in vain to keep her head warm, though “she wore a cap, 
three handkerchiefs, and a boulster of feathers on .it.” This same 
old woman proclaimed that she was able to “travel a small path 
the darkest night that ever came by the aid of nine lighted candles 
which came out of thin air and stuck to the back of her head.” 

A patient whose system and nerves were somewhat weakened 
by the fevers got the idea that his belly was full of young ducks, 
which he said he could hear and feel plainly. When his doctor 
was unable to dissuade him from this notion another was called 
in .for consultation. The latter conceded that the patient had a 
case and stated that he could cure him with a purge. Having pro- 
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cured some young ducks, he placed them in the proper receptacle 
so that the patient was satisfied that he had delivered himself of 
them. The sick man was then curious to know how the ducks 
could have accumulated in his belly. The doctor explained that 
no doubt the patient “had eat a great many eggs in his time, which 
had collected and hatched; which explanation entirely satisfied 
the patient, and in a short time he was as well as ever he was in 
his life; but never could be prevailed on to eat another egg.” Dr. 
Carter once heard of a man “who became so desperately in love 
with a young woman, that on her denying him, (although he 
had ever been considered a prudent man, and managed his estate 
well) yet he became so extravagant, as to patiently sit for three 
months on a goose egg. If this was not the hypo, it was very 
much like it, if not worse.” 

One of the worst cases of hypo recorded was that of an old 
urine doctor who, feeling bad, set aside a specimen to be examined 
after it had settled. While he was out of the ofBce a woman “who 
imagined from circumstances that she was in a state of preg- 
nancy” decided this would be a good time to find out. “She there- 
fore discharged the phial of its contents, and filled it up with her 
own water. — When the doctor returned (not suspecting any 
thing of what had transpired,) his consternation was inexpressible 
to find from the appearance of the urine, that he was in a state 
of pregnancy, and fotind (from) the organization and structure 
of his system he saw no chance of delivery. He became almost 
frantic at the discovery, and nothing saved him absolute dispair, 
but the discovery of the real facts, as they transpired.” 

In a somewhat similar mistake the embarrassing situation was 
solved by a bit of mental hygiene. “The gentleman concluded 
that it was a fact, that he was in a state of pregnancy, and would 
soon go to shut-eye town. But it happened that this gentleman, 
for a particular purpose, stepped out and placed himself against 
an old stump, and just at the critical moment, out jumped a 
rabbit from the stump, which he owned for his child, buti it being 
rather fleet for the old man, it escaped, and he returned to the 
house with great joy, &c.” 

A complete cure of the hysterics, or hypo, Dr. Carter thought, 
was very seldom obtained, particularly after it became deeply 
rooted in the system. Blood-letting was in certain cases recom- 
mended, also foot-baths, injections, and dosages of calomel and 
alloes. Some radical cases called for stomach blisters, “frictions 
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nearly all over the skin; give a strong camomile tea to drink, wine, 
bark and steel; riding on horse back; cheerful company and 
interesting engagements.” Pills made of asafoetida, “rusian caster,” 
and opium were likewise helpful. Sometimes instant relief was 
obtained by “the vitriolic ether given from thirty to fifty drops 
in a cup of some kind of drink. Gold filings given in doses (night 
and morning in honey) about as much as would lay on the point 
of a penknife” had been known “to cure a person who had been 
too weak to work for three years. Or take bear’s gall and put in 
rum and drink as a bitter, is excellent for this disorder; and when 
the choaking is bad, a tea spoonful of wheat flour mixed in water 
and drank, will stop it; or chew orange peels and swallow your 
spittle. . . .” 

Above all, one should ever keep in mind that “T*?ie cure of 
diseases is never to be attempted ... by violent methods, but 
rather by d^tces and gentle means,” waiting for a suitable oppor- 
tunity. “If any application is likely to do more hurt than good, 
it should be abandoned.” Perhaps, if abandoned soon enough, Dr. 
Carter’s system would truly conform to his own quoted descrip- 
tion of it: 

My medicine, though made of herbs, doth wond’rous 
cures perform. 

And yet each one may practice it without producing harm. 

^945 


NLemorial to the hegislature 
of Massachusetts 

DOROTHEA LYNDE DIX 


GENTLEMEN, 

I RESPECTFULLY ask to present this Memorial, believing that the 
cause, which actuates to and sanctions so unusual a movement, 
presents no equivocal claim to public consideration and sympathy. 
Surrendering to calm and deep convictions of duty my habitual 
views of what is womanly and becoming, I proceed briefly to 
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explain what has conducted me before you unsolicited and unsus- 
tained, trusting, while I do so, that the memorialist will be speedily 
forgotten in the memorial 

About two years since leisure afforded opportunity, and duty 
prompted me to visit several prisons and alms-houses in the vicin- 
ity of this metropolis. I found, near Boston, in the Jails and 
Asylums for the poor, a numerous class brought into unsuitable 
connexion with criminals and the general mass of Paupers. I 
refer to Idiots and Insane persons, dwelling in circumstances not 
only adverse to their own physical and moral improvement, but 
productive of extreme disadvantages to all other persons brought 
into association with them. I applied myself diligently to trace the 
causes of these evils, and sought to supply remedies. As one 
obstacle was surmounted, fresh difficulties appeared. Every new 
investigation has given depth to the conviction that it is only by 
decided, prompt, and vigorous legislation the evils to which I 
refer, and which I shall proceed more fully to illustrate, can be 
remedied. I shall be obliged to speak with great plainness, and to 
reveal many things revolting to the taste, and from which my 
woman’s nature shrinks with peculiar sensitiveness. But truth is 
the highest consideration. / tell what / have seen — painful and 
shocking as the details often are — that from them you may feel 
more deeply the imperative obligation which lies upon you to 
prevent the possibility of a repetition or continuance of such out- 
rages upon humanity. If I inflict pain upon you, and move you to 
horror, it is to acquaint you with sufferings which you have the 
power to alleviate, and make you hasten to the relief of the victims 
of legalized barbarity. 

I come to present the strong claims of suffering humanity. I 
come to place before the Legislature of Massachusetts the condi- 
tion of the miserable, the desolate, the outcast. I come as the 
advocate of helpless, forgotten, insane and idiotic men and 
women; of beings, sunk to a condition from which the most 
unconcerned would start with real horror; of beings wretf:hed in 
our Prisons, and more wretched in our Alms-Houses. An4 I can- 
not suppose it needful to employ earnest persuasion, or stubborn 
argument, in order to arrest and fix attention upon a subject, only 
the more strongly pressing in its claims, because it is revolting and 
disgusting in its details. 

I must confine myself to few examples, but am ready to furnish 
other and more complete details, if required. If my pictures are 
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displeasing^ coarse, and severe, my subjects, it must be recollected, 
offer no tranquil, refined, or composing features. The condition 
of human beings, reduced to the extremest states of degradation 
and misery, cannot be exhibited in softened language, or adorn a 
polished page. 

I proceed, Gentlemen, briefly to call your attention to the 
present state of Insane Persons confined within this Common- 
wealth, in cages^ closets^ cellarSy stallsy pens! Chainedy nakedy 
beaten •with rodSy and lashed into obedience! ... I give a few 
illustrations; but description fades before reality. 

Danvers, November; visited the almshouse; a large building, 
much out of repair; understand a new one is in contemplation. 
Here are from fifty-six to sixty inmates; one idiotic; three insane; 
one of the latter in close confinement at all times. 

Long before reaching the house, wild shouts, snatches of rude 
songs, imprecations, and obscene language, fell upon the ear, 
proceeding froln the occupant of a low building, rather remote 
from the principal building to which my course was directed. 
Found the mistress, and was conducted to the place, which was 
called ^Hhe home"'* of the forlorn maniac, a young woman, exhibit- 
ing a condition of neglect and misery blotting out the faintest 
idea of comfort, and outraging every sentiment of decency. She 
had been, I learnt, “a respectable person; industrious and worthy; 
disappointments and trials shook her mind, and finally laid pros- 
trate reason and self-control; she became a jnaniac for life! She 
had been at Worcester Hospital for a considerable time, and had 
been returned as incurable.” The mistress told me she understood 
that, while there, she was “comfortable and decent.” Alas! what 
a change was here exhibited! She had passed from one degree of 
violence and degradation to another, in swift progress; there she 
stood, clinging to, or beating upon, the bars of her caged apart- 
ment, the contracted size of which afforded space only for in- 
creasing accumulations of filth, a foul spectacle; there she stood 
with naked arms and dishevelled hair; the unwashed frame in- 
vested with fragments of unclean garments, the air so extremely 
offensive, though ventilation was afforded on all sides save one, 
that it was not possible to remain beyond a few moments without 
retreating for recovery to the outward air. Irritation of body, pro- 
duced by utter filth and exposure, incited her to the horrid proc- 
ess of tearing off her skin by inches; her face, neck, and person, 
were thus disfigufed to hideousness; she held up a fragment just 
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rent off; to my exclamation of horror, the mistress replied, “oh, 
we can’t help it; half the skin is off sometimes; we can do nothing 
with her; and it makes no difference what she eats, for she con- 
sumes her own filth as readily as the food which is brought her.” 

It is now January; a fortnight since, two visitors reported that 
most wretched outcast as “wallowing in dirty straw^ in a place 
yet more dirty, and without clothing, without fire. Worse cared 
for than the brutes, and wholly lost to consciousness of decency!” 
Is the whole story told.^ What was seen, is; what is reported is 
not. These gross exposures are not for the pained sight of one 
alone; all, all, coarse, brutal men, wondering, neglected children, 
old and young, each and all, witness this lowest, foulest state of 
miserable humanity. And who protects her, that worse than 
Paria outcast, from other wrongs and blacker outrages? I do not 
knonjo that such have been. I do know that they are to be dreaded, 
and that they are not guarded against. 

Some may say these things cannot be remedied; these furious 
maniacs are not to be raised from these base conditions. I knonjo 
they are; could give many examples; let one suffice. A young 
woman, a pauper, in a distant town, Sandisfieldy was for years a 
raging maniac. A cage, chains, and the vohipy were the agents for 
controlling her, united with harsh tones and profane language. 
Annually, with others (the town’s poor) she was ""put up at 
auction, and bid off at the lowest price which was declared for 
her. One year, not Jong past, an old man came forward in the 
number of applicants for the poor wretch; he was taunted and 
ridiculed; “what would he and his old wife do with such a mere 
beast?” “My wife says yes,” replied he, “and I shall take her.” 
She was given to his charge; he conveyed her home; she was 
washed, neatly dressed, and placed in a decent bed-room, fur- 
nished for comfort and opening into the kitchen. How altered 
her condition! As yet the chains were not off. The first week she 
was somewhat restless, at times violent, but the quiet kind ways of 
the old people wrought a change; she received her food decently; 
forsook acts of violence, and no longer uttered blasphemous or 
indecent language; after a week, the chain was lengthened^ and she 
was received as a companion into the kitchen. Soon she engaged 
in trivial employments. “After a fortnight,” said the dd man, 
“I knocked off the chains and made her a free woman.” She is at 
times excited, but not violently; they are careful of her diet; they 
keep her very clean; she calls them “father” and “mother.” Go 
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there now and you will find her “clothed,” and though not per- 
fectly in her “right mind,” so far restored as to be a safe and 
comfortable inmate. 

Neivburyport. Visited the almshouse in June last; eighty in- 
mates; seven insane, one idiotic. Commodious and neat house; 
several of the partially insane apparently very comfortable; two 
very improperly situated, namely, an insane man, not considered 
incurable, in an out-building, whose room opened upon what 
was called “the dead room,” affording in lieu of companionship 
with the living, a contemplation of corpses! The other subject was 
a woman in a cellar. I desired to see her; much reluctance was 
shown. I pressed the request; the Master of the House stated that 
she was in the cellar^ that she was dangerous to be approached; 
that “she had lately attacked his wife;” and was ofte^ naked. I 
persisted; “if you will not go with me, give me the keys and I 
will go alone.” Thus importuned, the outer doors were opened. 
I descended the stairs from within; a strange, unnatural noise 
seemed to proceed from beneath our feet; at the moment I did not 
much regard it. My conductor proceeded to remove a padlock, 
while my eye explored the wide space in quest of the poor 
woman. All for a moment was still. But judge my horror and 
amazement, when a door to a closet beneath the staircase was 
opened, revealing in the imperfect light a female apparently 
wasted to a skeleton, partially wrapped in blankets, furnished for 
the narrow bed on which she was sitting; her countenance fur- 
rowed, not by age, but suffering, was the image of distress; in that 
contracted space, unlighted, unventilated, she poured forth the 
wailings of despair: mournfully she extended her arms and ap- 
pealed to me, “why am I consigned to hell? dark — dark — I used 
to pray, I used to read the Bible — I have done no crime in my 
heart; I had friends, why have all forsaken me! — my God! my 
God! why hast thou forsaken me!” Those groans, those wailings 
come up daily, mingling, with how many others, a perpetual and 
sad memorial. When the good Lord shall require an account of 
our stewardship, what shall all and each answer! 

Perhaps it will be inquired how long, how many days or hours 
was she imprisoned in these confined limits? For years! In 
another part of the cellar were other small closets, only better, 
because higher through the entire length, into one of which she 
by turns was transferred, so as to afford opportunity for fresh 
whitewashing, &c. 
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Saugus, December 24; thermometer below zero; drove to the 
poorhouse; was conducted to the master’s family-room by him- 
self; Walls garnished with handcuffs and chains, not less than five 
pair of the former; did not inquire how or on whom applied; 
thirteen pauper inmates; one insane man; one woman insane; one 
idiotic man; asked to see them; the two men were shortly led in; 
appeared pretty decent and comfortable. Requested to see the 
other insane subject; was denied decidedly; urged the request, and 
finally secured a reluctant assent. Was led through an outer 
passage into a lower room, occupied by the paupers; crowded; not 
neat; ascended a rather low flight of stairs upon an open entry, 
through the floor of which was introduced a stove pipe, carried 
along a few feet^ about six inches above the floor, through which 
it was reconveyed below. From this entry opens a room of 
moderate size, having a sashed-window; floor, I think, painted; 
apartment entirely unfurnished; no chair, table, nor bed; neither, 
what is seldom missing, a bundle of straw or lock of hay; cold, 
very cold; the first movement of my conductor was to throw 
open a window, a measure imperatively necessary for those who 
entered. On the floor sat a woman, her limbs immovably con- 
tracted, so that the knees were brought upward to the chin; the 
face was concealed; the. head rested on the folded arms; for cloth- 
ing she appeared to have been furnished with fragments of many 
discharged garments; these were folded about her, yet they little 
benefitted her, if one might judge by the constant shuddering 
which almost convulsed her poor crippled frame. Woeful was this 
scene; language is feeble to record the misery she was suffering 
and had suffered! In reply to my inquiry if she could not change 
her position, I was answered by the master in the negative, and 
told that the contraction of limbs was occasioned by “neglect 
and exposure in former years,” but since she had been crazy ^ and 
before she fell under the charge, as I inferred, of her present 
guardians. Poor wretch! she, like many others, was an example of 
what humanity becomes when the temple of reason falls in ruins, 
leaving the mortal part to injury and neglect, and showing how 
much can be endured of privation, exposure, and disease,' without 
extinguishing the lamp of life. 

Passing out, the man pointed to a something, revealed to more 
than one sense, which he called “her bed; and we throw some 
blankets over her at night.” Possibly this is done; others, like 
myself, might be pardoned a doubt, if they could have seen all I 
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saw, and heard abroad all I heard. The bed, so called, was about 
three feet long, and from a half to three-quarters of a yard wide; 
of old ticking or tow cloth was the case; the contents might have 
been a fidl handful of hay or straw. My attendant’s exclamations 
on my leaving the house were emphatic, and can hardly be 
repeated. 

The above case recalls another of equal neglect or abuse. Ask- 
ing my way to the almshouse in Berkeley, which had been re- 
peatedly spoken of as greatly neglected, I was answered as to 
the direction, and informed that there were “plenty of insane 
people and idiots there.” “Well taken care of?” “Oh, well enough 
for such sort of creatures?” “Any violently insane?” “Yes; my 
sister’s son is there, a real tiger. I kept him here at my house 
awhile, but it was too much trouble to go on; so I carried him 
there.” “Is he comfortably provided for?” “Well enough.” “Has 
he decent clothes?” “Good enough; wouldn’t wear them if he 
had more.”^“Food?” “Good enough; good enough for him.” “One 
more question, has he the comfort of a fire?” “Fire! fire, indeed! 
what does a crazy man need of fire? red-hot iron wants fire as 
much as he!” And such are sincerely the ideas of not a few persons 
in regard to the actual wants of the insane. Less regarded than the 
lowest brutes! no wonder they sink even lower. 

Ipswich. Have visited the prison there several times; visited the 
almshouse once. In the latter are several cases of insanity; three 
especially distressing, situated in a miserable out-building, de- 
tached from the family-house, and confined in stalls or pens; 
three individuals, one of which is apparently very insensible to 
the deplorable circumstances which surround him, and perhaps 
not likely to comprehend privations or benefits. Not so the person 
directly opposite to him, who looks up wildly, anxiously by turns, 
through those strong bars. Cheerless sight! strange companion- 
ship for the mind Hitting and coming by turns to some perception 
of persons and things. He too is one of the returned incurables. 
His history is a sad one; I have not had all the particulars, but it 
shows distinctly, what the most prosperous and affluent may 
come to be. I understand his connexions are excellent and respect- 
able; his natural abilities in youth were superior; he removed from 
Essex county to Albany, and was established there as the editor 
of a popular newspaper, in course of time he was chosen a senator 
for that section of the state, and of course was a Judge in the 
Court of Errors. ‘ 
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Vicissitudes followed, and insanity closed the scene. He was 
conveyed to Worcester; after a considerable period, either to 
give place to some new patient, or because the County objected 
to the continued expense, he being declared incurable, was re- 
moved to Salem jail; thence to Ipswich jail; associated with the 
prisoners there, partaking the same food, and clad in like apparel. 
After a time the town complained of the expense of keeping him 
in jail; it was cheaper in the almshouse; to the almshouse he was 
conveyed, and there perhaps must abide. How sad a fate! I found 
him in a quiet state; though at times was told that he is greatly 
excited; what wonder, with such a companion before him; such 
cruel scenes within! I perceived in him some little confusion as 
I paused before the stall, against the bars of which he was leaning; 
he was not so lost to propriety but that a little disorder of the 
bed-clothes, &c. embarrassed him. I passed on, but he asked, in a 
moment, earnestly, “Is the lady gone — ^gone quite away?” I re- 
turned; he gazed a moment without answering my inquiry if he 
wished to see me? “And have you too lost all your dear friends?” 
Perhaps my mourning apparel excited his inquiry. “Not all.” “Have 
you any dear father and mother to love you?” and then he 
sighed and then laughed and traversed the limited stall. Immedi- 
ately adjacent to this still was one occupied by a simple girl, who 
was “put there to be out of harm’s way.” A cruel lot! for this 
privation of a sound mind. A madman on the one hand, not so 
much separated as to secure decency, another almost opposite, 
and no screen! I do not know how it is argued, that mad persons 
and idiots may be dealt with as if no spark of recollection ever 
lights up the mind; the observation and experience of those, who 
have had charge of Hospitals, show opposite conclusions. 

Violence and severity do but exasperate the Insane: the only 
availing influence is kindness and firmness. It is amazing what 
these will produce. How many examples might illustrate this 
position: I refer to one recently exhibited in Barre. The town 
Paupers are disposed of annually to some family who, for a 
stipulated sum agree to take charge of them. One of them, a 
young woman, was shown to me well clothed, neat, qhiet, and 
employed at needle-work. Is it possible that this is the satne being 
who, but last year, was a raving madwoman, exhibiting every 
degree of violence in action and speech; a very tigress wrought 
to fury; caged, chained, beaten, loaded with injuries, and exhibit- 
ing the passions which an iron rule might be expected to stimulate 
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and sustain. It is the same person; another family hold her in 
charge who better understand human nature and human influ- 
ences; she is no longer chained, caged, and beaten; but if excited, 
a pair of mittens drawn over the hands secures from mischief. 
Where will she be next year, after the annual sale? 

It is not the insane subject alone who illustrates the power of 
the all prevailing law of kindness. A poor idiotic young man, a 
year or two since, used to follow me at times through the prison 
as I was distributing books and papers: at first he appeared totally 
stupid, but cheerful expressions, a smile, a trifling gift, seemed 
gradually to light up the void temple of the intellect, and by slow 
degrees some faint images of thought passed before the mental 
vision. He would ask for books, though he could not read. I in- 
dulged his fancy and he would appear to experience delight in 
examining them; and kept them with a singular care. If I read the 
Bible, he was reverently, wonderingly attentive; if I talked, he 
listened with a^'half -conscious aspect. One morning I passed more 
hurriedly than usual, and did not speak particularly to him. “Me, 
me, me a book.” I returned; “good morning. Jemmy; so you will 
have a book today? well, keep it carefully.” Suddenly turning 
aside he took the bread brought for his breakfast, and passing it 
with a hurried earnestness through the bars of his iron door — 
“Here’s bread, a’nt you hungry?” Never may I forget the tone 
and grateful affectionate aspect of that poor idiot. How much 
might we do to bring back or restore the mind, if we but knew 
how to touch the instrument with a skilful hand! . . . 

Sudbury, First week in September last I directed my way to 
the poor-farm there. Approaching, as I supposed, that place, all 
uncertainty vanished, as to which, of several dwellings in view, 
the course should be directed. The terrible screams and impreca- 
tions, impure language and amazing blasphemies, of a maniac, 
now, as often heretofore, indicated the place sought after. I know 
not how to proceed! the English language affords no combinations 
fit for describing the condition of the unhappy wretch there 
confined. In a stall, built under a woodshed on the road, was a 
naked man, defiled with filth, furiously tossing tlurough the bars 
and about the cage, portions of straw (the only furnishing of his 
prison) already trampled to chaff. The mass of filth within, 
diffused wide abroad the most noisome stench. I have never 
witnessed paroxysms of madness so appalling; it seemed as if the 
ancient doctrine of the possession of demons was here illustrated. 
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I hastened to the house overwhelmed with horror. The mistress 
informed me that ten days since he had been brought from 
Worcester Hospital, where the town did not choose any longer 
to meet the expenses of maintaining him; that he had been 
“dreadful noisy and dangerous to go near,” ever since; it was 
hard work to give him food at any rate, for what was not im- 
mediately dashed at those who carried it, was cast down upon 
the festering mass within. “He’s a dreadful care; worse than all 
the people and work on the farm beside.” Have you any other 
insane persons? “Yes; this man’s sister has been crazy here for 
several years; she does nothing but take on about him; and may-be 
she’ll grow as bad as he.” I went into the adjoining room to see 
this unhappy creature; in a low chair, wearing an air of deepest 
despondence, sat a female no longer young; her hair fell un- 
combed upon her shoulders; her whole air revealed woe, unmiti- 
gated woe! She regarded me coldly and uneasily; I spoke a few 
words of sympathy and kindness; she fixed her gaze for a few 
moments steadily upon me, then grasping my hand, and bursting 
into a passionate flood of tears, repeatedly kissed it, exclaiming in 
a voice broken by sobs, “O, my poor brother, my poor brother; 
hark, hear him! hear him!” then relapsing into apathetic calmness, 
she neither spoke nor moved, but the tears again flowed fast, as I 
went away. I avoided passing the maniac’s cage; buf there, with 
strange curiosity and eager exclamations, were gathered, at a safe 
distance, the children of the establishment, little boys and girls, 
receiving their early lessons in hardness of heart and vice; but the 
demoralizing influences were not confined to children. 

The same day revealed two scenes of extreme exposure and 
unjustifiable neglect, such as I could not have supposed the whole 
New-England States could furnish. . . . 

Groton. A few rods removed from the poorhouse is a wooden 
building upon the road-side, constructed of heavy board and 
plank; it contains one room, unfurnished, except so far as a bundle 
of straw constitutes furnishing. There is no windoWi^ save an 
opening half the size of a sash, and closed by a board shutter; in 
one comer is some brick-work surrounding an iron stoire, which 
in cold weather serves for warming the room. The occupant of 
this dreary abode is a young man, who has been declared incur- 
ably insane. He can move a measured distance in his prison; that 
is, so far as a strong, heavy chain, depending from an iron collar 
which invests his neck^ permits. In fine weather, and it was 
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pleasant when I was there in June last, the door is thrown opeiu 
at once giving admission to light and air, and affording some little 
variety to the solitary in watching the passers-by. But that portion 
of the year which allows of open doors is not the chiefest part; 
and it may be conceived, without drafting much on the imagina- 
tion, what is the condition of one who, for days, and weeks, and 
months, sits in darkness and alone, without employment, without 
object. It may be supposed that paroxysms of frenzy are often 
exhibited, and that the tranquil state is rare in comparison with 
that which incites to violence. This I was told is the fact. 

I may here remark that severe measures, in enforcing rule, 
have in many places been openly revealed. I have not seen chas- 
tisement administered by stripes, and in but few instances have 
I seen the rods and whips^ but I have seen blows inflicted, both 
passionately and repeatedly. 

I have been asked if I have investigated the causes of insanity? 

I have not; I have been told that this most calamitous over- 
throw of reason, often is the result of a life of sin; it is sometimes, 
but rarely, added, they must take the consequences; they deserve 
no better care! Shall man be more just than God; he who causes 
his sun, and refreshing rains, and life-giving influence, to fall alike 
on the good and the evil? Is not the total wreck of reason, a state 
of distraction, and the loss of all that makes life cherished, a 
retribution sufficiently heavy, without adding to consequences so 
appalling, every indignity that can bring still lower the wretched 
sufferer? Have pity upon those who, while they were supposed to 
lie hid in secret sins, “have been scattered under a dark veil of 
forgetfulness; over whom is spread a heavy night, and who unto 
themselves are more grievous than the darkness.” . . . 

Bolton. Late in December, 1842; thermometer 4° above zero; 
visited the almshouse; neat and comfortable establishment; two 
insane women, one in the house associated with the family, the 
other “Dwr of doors.^^ The day following was expected a young 
man from Worcester Hospital, incurably insane; fears were ex- 
pressed of finding him “dreadful hard to manage.” I asked to see 
the subject who was “out of doors;” and following the mistress 
of the house through the deep snow, shuddering and benumbed 
by the piercing cold, several hundred yards, we came in rear of 
the bam to a small building, which might have afforded a degree 
of comfortable shelter, but it did not. About two thirds of the 
interior was filled with wood and peat; the other third was 
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divided into two parts, one about six feet square contained a 
cylinder stove, in which was no fire, the rusty pipe seeming to 
threaten, in ks decay, either suffocation by smoke, which by and 
by we nearly realized, or conflagration of the building, together 
with destruction of its poor crazy inmate. My companion uttered 
an exclamation at finding no fire, and busied herself to light one, 
while I explored, as the deficient light permitted, the cage which 
occupied the undescribed portion of the building. “Oh, Fm so 
cold, so cold,” was uttered in plaintive tones by a woman within 
the cage; “oh, so cold, so cold!” And well might she be cold; the 
stout, hardy, driver of the sleigh had declared ’twas too hard for 
a man to stand the wind and snow that day, yet here was a woman 
caged and imprisoned without fire or clothes, not naked indeed, 
for one thin cotton garment partly covered her, and part of a 
blanket was gathered about the shoulders; there she stood, shiver- 
ing in that dreary place, the grey locks falling in disorder about 
the face gave a wild expression to the pallid features; untended 
and comfortless, she might call aloud, none could hear; she might 
.die, and there be none to close the eye. But death would have 
been a blessing here. “Well, you shall have a fire, Axey; Fve been 
«o busy getting ready for the funeral!” One of the paupers lay 
dead. “Oh, I want some clothes,” rejoined the lunatic; “Fm so 
cold.” “Well, Axey, you shall have some as soon a&the children 
come from school; Fve had so much to do.” “I want to go out, 
do let me out!” “Yes, as soon as I get time,” answered the re- 
spondent. “Why do you keep her here?” I asked, “she appears 
harmless and quiet.” “Well, I mean to take her up to the house 
pretty soon; the people that used to have care here, kept her shut 
up all the year; but it is cold here, and we take her to the house in 
hiurd weather; the only danger is her running away; Fve been 
meaning to, this good while.” The poor creature listened eagerly, 
*‘oh, I won’t run away, do take me out!” “Well, I will in a few 
days.” Now the smoke from the kindling fire became so dense 
that a new anxiety struck the captive; “oh, 1 shall smother, Fm 
afraid; don’t fill that up, Fm afraid.” Pretty soon I mpved to go 
away; “stop, did you walk?” “No.” “Did you ride?” ‘*Yes.” “Do 
take me with you, do, Fm so cold. Do you know my sisters? they 
live in this town; I want to see them so much; do let me go!” 
and shivering with eagerness to get out, as with the biting cold, 
she rapidly tried the bars of the cage. 

The mistress seemed a kind person; her tones and manner to 
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the lunatic were kind; but how difficult to unite all the cares of 
her household, and neglect none! Here was not wilful abuse, but 
great, very great, suffering through undesigned negligence. We 
need an Asylum for this class, the incurable, where conflicting 
duties shall not admit of such examples of privations and misery. 

One is continually amazed at the tenacity of life in these per- 
sons. In conditions tliat wring the heart to behold, it is hard to 
comprehend that days rather than years should not conclude the 
measure of their griefs and miseries. Picture her condition! place 
yourselves in that dreary cage, remote from the inhabited dwell- 
ing, alone by day and by night, without fire, without clothes, 
except ivhen remembered; without object or employment; weeks 
and months passing on in drear succession, not a blank, but with 
keen life to suffering; with kindred, but deserted by them; and 
you shall not lose the memory of that time when they loved you, 
and you in turn loved them, but now no act or voice of kindness 
makes sunshine *in tlie heart. Has fancy realized this to you? It 
may be the state of sonic of those you cherish! Who shall be sure 
his own hearth-stone shall not be desolate^ nay, who shall say his 
own mountain stands strong, his lamp of reason shall not go out 
in darkness! To how many has this become a heart-rending 
reality! If for selfish ends only, should not effectual Legislation 
here interpose? . . . 

Newton. It was a cold morning in October last, that I visited 
the almshouse. The building itself is ill adapted for the purposes 
to which it is appropriated; the town, I understand, have in con- 
sideration a more advantageous location, and propose to erect 
more commodious dwellings. The mistress of the house informed 
me that they had several insane inmates, some of them very bad. 
In reply to my request to see them, she objected “that they were 
not fit — that they were not cleaned — that they were very crazy,” 
&c. Urging my request more decidedly, she said they should be 
got ready, if I would wait. Still no order was given which would 
hasten my object. I renewed the subject, when, with manifest 
unwillingness, she called to a colored man, a cripple, who with 
several others of the poor were employed in the yard, to go and 
get a woman up — naming her. I waited some time at the kitchen 
door to see what all this was to produce. The man slowly pro- 
ceeded to the remote part of the wood-shed where, part being 
divided from the open space, were two small rooms, in the outer 
of which he slept -and lived, as I understood; there was his fumi- 
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ture; and there his charge! Opening into this room only, was the 
second, which was occupied by a woman not old, and furiously 
mad: it contained a wooden bunk filled with filthy straw, the 
room itself a counterpart to the lodging place; inexpressibly 
disgusting and loathsome was all: but the inmate herself was even 
more horribly repelling; she rushed out, as far as the chains 
would allow, almost in a state of nudity, exposed to a dozen 
persons, and vociferating at the top of her voice; pouring forth 
such a flood of indecent language as might corrupt even Newgate. 
I entreated the man, who still was there, to go out and close the 
door. He refused; that was his place] Sick, horror-struck, and 
almost incapable of retreating, I gained the outward air, and 
hastened to see the other subject, to remove from a scene so out- 
raging all decency and humanity. In the apartment over that last 
described was a crazy man, I w^as told. I ascended the stairs in 
the wood-shed, and passing through a small room stood at the 
entrance of the one occupied; occupied with what? The furniture 
was a wooden box or bunk containing straw, and something 1 
\vas told was a man, 1 could not tell, as likely it might have been 
a wild animal, half buried in the offensive mass that made his 
bed; his countenance concealed by long tangled hair and un- 
shorn beard. He lay sleeping. Filth, neglect and misery reigned 
there. I begged he might not be roused. If sleep*could visit a 
w retch so forlorn, how merciless to break the slumber! Protrud- 
ing from the foot of the box was , nay, it could not be the 

feet; yet from these stumps, these maimed members were swing- 
ing chains, fastened to the side of the building. I descended; the 
master of the house briefly stated the history of these two victims 
of wretchedness. The old man had been crazy above twenty 
years. As, till within a late period, the town had owned no farm 
for the poor, this man with others had been annually put up at 
auction. I hope there is nothing offensive in the idea of these 
annual sales of old men and women, the sick, the infirm, and the 
helpless, the middle-aged and children; why should We not sell 
people as well as otherwise blot out human rights, it is 6nly being 
consistent^ surely not worse than chaining and cagjng naked 
Lunatics upon public roads, or. burying them in dosets and 
cellars? But, as I was saying, the crazy man was annually sold to 
some new master, and a few winters since, being kept in an out- 
house, the people within being warmed and clothed, “did not 
reckon how cold it was,” and so his feet froze. Were chains now 
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the more necessary? he cannot run. But he might crawl forth, 
and in his transports of frenzy “do some damage.” 

That young woman; her lot is most appalling! who shall dare 
describe it! who shall have courage or hardihood to write her 
history? That young woman was the child of respectable, hard- 
working parents. The girl became insane; the father, a farmer 
with small means, from a narrow income had placed her at the 
State Hospital. There, said my informer, she remained as long as 
he could by any means pay her expenses. Then, then only, he 
resigned her to the care of the town, to those who are, in the eye 
of the law, the guardians of the poor and needy; she was placed 
with the other town-paupers, and given in charge to a man. 1 
assert boldly, as truly, that I have given but a faint representation 
of what she was, and what was her condition as 1 saW her last 
autumn. Written language is weak to declare it. 

Could we Jft fancy place ourselves in the situation of some of 
these poor wretches, bereft of reason, deserted of friends, hope- 
less; troubles without, and more dreary troubles within, over- 
whelming the wreck of the mind as “a wide breaking in of the 
waters,” — how should we, as the terrible illusion was cast off, 
not only offer the thank-offering of prayer, that so mighty a 
destruction had not overwhelmed our mental nature, but as an 
offering more acceptable devote ourselves to alleviate that state 
from which we are so mercifully spared. 

It may not appear much more credible than the fact above 
stated, that a few months since, a young woman in a state of 
complete insanity, was confined entirely naked in a pen or stall 
in a barn; there, unfurnished with clothes, without bed, and 
without fire, she was left — but not alone; profligate men and idle 
boys had access to the den, whenever curiosity or vulgarity 
prompted.. She is now removed into the house with other paupers; 
and for this humanizing benefit she was indebted to the remon- 
strances, in the first instance, of an insane man! 

Another town now owns a poorhouse, which I visited, and am 
glad to testify to the present comfortable state of the inmates; but 
there the only provision the house affords for an insane person, 
should one, as is not improbable, be conveyed there, is a closet 
in the cellar, formed by the arch upon which the chimney rests; 
this has a close door, not only securing the prisoner, but excluding 
what of light and^pure air might else find admission. 

Abuses assuredly cannot always or altogether be guarded 
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against; but if in the civil and social relations all shall have “done 
what they could,” no ampler justification will be demanded at 
the Great Tribunal. 

Of the dangers and mischiefs sometimes following the location 
of insane persons in our almhouses, I will record but one more 
example. In Worcester, has for several years resided a young 
woman, a lunatic pauper of decent life and respectable family. 
I have seen her as she usually appeared, listless and silent, almost 
or quite sunk into a state of dementia, sitting one amidst the 
family, “but not of them.” A few weeks since, revisiting that 
almshouse, judge my horror and amazement to see her negligently 
bearing in her arms a young infant, of which I was told she was 
the unconscious parent! Who was the father, none could or 
would declare. Disqualified for the performance of maternal cares 
and duties, regarding the helpless little creature with a perplexed, 
or indifferent gaze, she sat a silent, but O how eloquent, a pleader 
for the protection of others of her neglected and outraged sex! 
Details of that black story would not strengthen the cause; needs 
it a weightier plea, than the sight of that forlorn creature and her 
wailing infant? Poor little child, more than orphan from birth, 
in this unfriendly world! a demented Mother — a Father, on 
whom the sun might blush or refuse to shine! ^ 

Men of Massachusetts, I beg, I implore, I demand, pity and 
protection, for these of my suffering, outraged sex! — Fathers, 

Husbands, Brothers, I would supplicate you for this boon but 

what do I say? I dishonor you, divest you at once of Christianity 
and humanity — does this appeal imply distrust. If it comes bur- 
thened with a doubt of your righteousness in this Legislation, 
then blot it out; while I declare confidence in your honor, not 
less than your humanity. Here you will put away the cold, cal- 
culating spirit of selfishness and self-seeking; lay off the armor of 
local strife and political opposition; here and now, for once, for- 
getful of the earthly and perishable, come up to thtst halls and 
consecrate them with one heart and one mind to works of right- 
eousness and just judgment. Become the benefaetprs ofyour race, 
the just guardians of the solemn rights you hold in trust. Raise up 
the fallen; succor the desolate; restore the outcast; defend the 
helpless; and for your eternal and great reward, receive the 
benediction. . . . “Well done, good and faithful servants, become 
rulers over many things!” 


1S43 
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The Death of Pain 

JAMES THOMAS FLEXNER 

Down all the long centuries of history whenever a knife cut living: 
flesh the result was agony. Then suddenly, within four years, a 
magic sleep was discovered two separate times on a new continent^ 
once by a rural Georgia practitioner in his twenties, and once 
by a dentist not yet out of Harvard Medical School. 

A strange story this. The story of a discovery waiting for half 
a century almost found, a discovery of overwhelming importance 
knocking continually at the doors of the scientific great, begging 
to be taken .irr, ^nly to be turned away until at last, like the angel 
of an old fable, it knocked at the humbler doorways of the 
inconspicuous and found a home. And astoundingly this great 
boon to mankind was a scourge to its inventors; of the four men 
who claimed the discovery in the great ether controversy that 
raged during the last half of the nineteenth century, two died 
hopelessly mad, one by his own hand, and a third starved, had a 
series of nervous breakdowns, and was finally killed by a stroke 
due to the pamphlet of one of his opponents. Only the fourth 
lived to an old age, and even he was embittered by a sense of 
injustice. 

Before the discovery of anaesthesia, even as simple an operation 

as setting a dislocated leg turned the operating-room into a 
medieval torture chamber. The patient was stretched on a rack, 
his body attached to one set of pulleys, the offending leg to 
another, while muscular assistants tugged with all their force. As 
the heavy ropes inched tighter, the patient's muscles stretched 
until the sinews seemed about to tear. Despite all that opiates 
could do, perspiration of agony started out on his forehead. No 
longer able to stifle his screams, he struggled convulsively, vainly 
trying to escape from the tension that was inexorable as death. 
Surely the agony must stop now, surely no human being would 
submit another to such torture, but the surgeon stands hclpl«sly 
by, for a long distance still intervenes between the ball of the 
leg^bone and its socket. Tffe pull becomes stronger, the heavy men 
sweating at the ropes, until the pain passes human endurance, and 
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the patient loses consciousness. Then the surgeon, who has been 
watching with a stem face of unavailing pity, springs into action. 
Taking advantage of the relaxation insensibility brings, he dex- 
terously twists the head of the bone into its socket. Finally the 
tom and tortured sufferer is carried to his bed to recover from 
the operation as best he may. . . . 

The first step towards modem anaesthesia, and one that cov- 
ered almost the whole distance, was made by Sir Humphrey Davy 
during his experiments with laughing gas. In 1799 he wrote: “As 
nitrous oxide in its extensive operation seems capable of destroy- 
ing physical pain, it may probably be used with advantage in 
surgical operations in which no great effusion of blood takes 
place.” It is difficult to understand how this suggestion, so suc- 
cinctly put in a book often consulted by men of science, could 
remain unacted upon for forty-three years. Yet such was the 
case. . . . 

Besides pointing out the possible anaesthetic qualities of laugh- 
ing gas. Sir Humphrey Davy showed that its inhalation produced 
a most delightful drunkenness. The second part of his lecture was 
not forgotten. It became a routine diversion in medical schools 
to inhale the gas, have Avonderful visions, and, when the effect 
wore off, laugh at the ridiculous antics of your friends who were 
still under the influence. Immediately the Yankee genius found 
a way to turn the amusing properties of the gas to profit. Those 
were the. palmy days of traveling showmen, for the United States 
was fringed with an ever-widening fan of pioneers whose settle- 
ments offered them no amusements whatsoever. Soon there set 
out over the land a little horde of chemical lecturers ... In the 
winter of 1841, such a “Lyceum lecturer” approached Jefferson, 
Georgia. . . . 

That night the gayer young men of the town, most of whom 
went to the village academy, gathered as was their custom in the 
office of the local practitioner. Dr. Crawford W. Long. The 
physician was a tall and handsome young man of twenty-i^ix, with 
a high forehead, blue eyes, and a large aquiline nose; h^ was the 
center of every frolic and a terror with the young ladies. Since 
he had been attending a patient in the country, he had ndc known 
of the lecturer’s visit, and he was heartbroken to hear what he 
had missed . . . His friends described to him how the showman 
had harangued his audience from the tail of his dart and concluded 
his act by first inhaling laughing gas himself and then requesting 

the townspeople to do so. . . . 
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You’re supposed to be a doctor and know somediing about 
chemistry/’ Long’s friends concluded. “Make us some gas and 
we’ll go on a fine tear.” 

While a medical student in Philadelphia, Long had attended 
a chemical lecture during which the more up-to-date urban show- 
man had induced drunkenness not with laughing gas but with 
ether . . . He did not have any laughing gas, he explained to his 
friends in Jefferson, but he knew that ether would do just as well. 
Reaching into the cupboard, he brought out a bottle he always 
kept on hand. Ether was a common drug used for nervous ail- 
ments in minute quantities because it tasted so strong. 

“The company,” he told the Georgia State Medical Society 
many years later, “were anxious to witness its effects, the ether 
was introduced, and all present in turn inhaled. They^ were so 
much pleased with its effects that they afterwards frequently 
used it and induced others to do the same, and the practice soon 
became quite Ttohionable in the county and some of the con- 
tiguous counties. On numerous occasions I inhaled ether for its 
exhilarating properties.” It is amusing to see peering from behind 
these respectable words the laughing face of a high old time. . . . 

During the ether jags at his office in Jefferson, [he] was 
the life of the party, but at the same time he was using his eyes 
and his mind. He noticed that, when his friends were intoxicated, 
they received without wincing falls and blows that should have 
produced pain. When he asked them about it afterwards, they 
assured him they had felt nothing. Sometimes he found bruises 
on his own body that he could not remember having received. 
All this seemed strange to him. He wondered about it, and one 
day he made the inference that thousands in the same situation 
had never made; he saw that ether was the death of pain. 

At about this time James Venables, a dashing lad of twenty-one 
who went to the village academy and was very fond of inhaling 
ether, began to be bothered by two little tumors on the back of 
his neck. He was an intimate of Long’s circle, and one evening, 
as that senate of good fellows sported in the doctor’s office, 
he complained of his affliction. After a quick examination. Long 
said that the tumors would have to be cut out, and when Venables 
blanched at this statement, reached for his knife and jokingly 
offered to cut them out at once. But the patient made excuses — 
he did not feel very well that day — and for a long time after- 
wards he procrastanated until the boys teased him about being 
afraid. 
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Early on the morning of March 30, 1842, before the village 
acadeiaiy opened. Long called on his friend. He had lain awake all 
night, worrying about the possibility of using ether to stop pain, 
and finally he had decided to make the test. Excitedly he suggested 
that if Venables would inhale the gas while the tumors were being 
removed, he would probably not be hurt. The idea was a strange 
one, but the doctor was able to back it up with so many incidents 
Venables remembered, when their friends had fallen and felt 
nothing, that he agreed at last to let Long try it on one tumor. 
The operation was scheduled for that afternoon as soon as school 
was over. Several of Venables’ classmates begged to be allowed to 
see the experiment, and Long, who was always good-natured, 
agreed, but he insisted that the principal of the academy be in- 
vited as well to lend the proceedings an air of respectability. . . . 

After the village academy let out that March afternoon, three 
of the scholars accompanied their principal down the main street 
of the little town. . . . 

The office into which Long showed his friends had no re- 
semblance to the doctor’s offices of today. There was a table, a 
few hard chairs, and a sofa on which young Venables nervously 
lay down. Long reached for the bottle which had been their 
companion in so many sprees, poured ether on a towel as he had 
done a hundred times, but this time his hand must hate trembled 
a little for he realized that he was making an important experi- 
ment. fhc spectators, gathered in a knot at the back of the room, 
watched in frowning attention as with one hand he held the towel 
over his patient’s mouth and nose, permitting him to breathe a 
little air as well as the drug, while with the other hand he felt 
his pulse. From time to time he pricked his friend with a pin, 
and when Venables did not feel the prick, he reached for his 
knife and removed the tumor. The entire operation took about 
five minutes. When the towel was removed from his face, Ven- 
ables, after a moment of suspense, returned satisfactorily to life; he 
had to be shown the tumor to be convinced it was out. The re- 
laxed tension set everybody joking and laughing. They discussed 
the operation for a while, going over it point by point as you 
might an exciting baseball game, and then went home to gossip 
with their families and friends about what had happened.^ . . . 

If Long had immediately sent an account of his experiment 
to a medical journal and if the editor had condescended to 
publish 80 unorthodox and revolutionary a claim coming from 
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an insignificant yokel in his twenties^ the great ether war would 
never have been waged, for there could have been no doubt that 
Crawford W. Long was the discoverer. But this young man, who 
was so dashing with the girls, was a cautious and careful scientist. 
He had studied under Dr. George B. Wood, that enemy of 
premature publication, and he realized that an experiment done 
only once and without controls of any sort proves very little. 

He soon learnt the need of certain proof. Although the young- 
sters from the Jefferson Academy and many of the simple people 
believed what he had done, the more distinguished doctors of 
the region, who had years and experience on their side, thought 
his claims ridiculous and were certain that he would kill a patient 
sooner or later. Their pompous pronouncements terrified even the 
people who had at first believed, until in a few months Lpng was 
changed from a hero into an object of terror. When he rode, 
jauntily as ever, through the lanes of Georgia that were now 
alive with spf^ng; tarm children scuttled indoors at his approach, 
while pious old crones reached for the Bible to protect themselves. 
Even the farmers working in the fields did not wave back when 
he waved. Word had gone round that this handsome, seemingly 
innocent young man could put people to sleep and carve them 
without their knowledge. Grave elders called on Long to warn 
him to stop his reckless madness before it was too late; they 
pointed out that if one of his patients died under ether he might 
be lynched. Sick people became afraid to come to him, and his 
practice dwindled. , . . 

Long showed an inquiring spirit from the very first. When 
he removed Venable’s second tumor, he experimented by stopping 
the ether before he began cutting, for he believed that, if ether 
were to be used in lengthy operations, it might be dangerous for 
the patient to continue inhaling the whole time. Since his friend’s 
tumor had formed adhesions to the adjoining parts, the excision 
took a good many minutes, and towards the end, Venables 
showed slight signs of suffering. “Since that time,” Long told the 
Georgie State Medical Society, “I have invariably desired patients, 
when practicable, to continue the inhalation during the time of 
the operation.” 

Faced with a rising gale of criticism. Long reacted in the manner 
of a true scientist; he tried to find possible flaws in his proof 
that ether killed pain. Perhaps Venables’ nerves had been deadened 
not bv ether but Hy suggestion. The medical great were at that 
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time busily squabbling as to whether patients could be thrown 
into hypnotic trances before operations and thus made insensible; 
perhaps Long had inadvertently mesmerized his friend. The way 
to eliminate this possibility, he decided, was to use ether on many 
people, since not all individuals could be mesmerized. 

It could also be argued, he knew, that a few persons were 
immune to pain and that his patients were among these. To prove 
that this was not the explanation, when he amputated two fingers 
from a Negro boy, he did one operation with ether and one 
without. The poor child slept satisfyingly under the drug and 
screamed satisfyingly when deprived of it. Some time later. Long 
cut three tumors from the same patient in one day, the second 
with ether, the first and third without, and he was delighted 
to find that the pain came only when he expected it. . . . 

One winter evening four and a half years after he had operated 
on Venables, Long rode up to his house after a busy day. He 
dismounted wearily and handed his horse’s reins to the colored 
boy. Soon he was settled before the fire, slippers on feet that 
ached from the riding boots. He allowed his thoughts to wander 
nebulous as the nebulous flicker of flame until a prick of con- 
science arose in the back of his mind and fought forward 
against the inertia of exhausted nerves. His spare hours were 
few and he was behind on his reading of the Medici Examiner^ 
the journal that kept him up to date. Sighing, he found the 
December number and returned to the fire, but he could hardly 
keep his tired mind on the words he read. Suddenly he sat upright. 
His eyes had struck the following headline; “Insensibility during 
Surgical Operations Produced by Inhalation.” 

The article said that “a certain Dr. Morton, a practicing 
dentist in Boston,” had secured a patent for a substance which 
he asserted would prevent pain. The preparation, it was reported, 
smelt of ether and was probably an ethereal solution of some 
narcotic substance. . . . 

In great excitement Long called his wife, showed her the 
article, and then sat down to compose a letter to the editor of 
the Medical Exafttiner^ saying that ether was enough by itself to 
produce insensibility, and that he had used it for several years. 
But he had hardly written a few lines when there was a knock 
on the door, and a frantic man rushed in, crying that his wife 
was “taken very bad” and begging the doctor to come at once. 

Although as his horse stumbled over frozen mud in a hundred 
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country lanes he composed his letter to the editor again and again 
in his mind, seeing the words against bare trees, gray hills, and 
deserted stubbly fields; although as he knocked at the ramshackle 
doors of distant farms strong phrases pounded through his mind 
and struggled with the swell of heat as the doors opened; al- 
though he thought of little else for the next four or five days, he 
could not find a minute to write another word. And then the 
postman brought the January Medical Examiner. 

This issue gave an entirely different picture. The substance 
used was announced as pure ether and its usefulness accepted as 
a fact. There was even an indignant communication saying that 
Morton’s discovery had been anticipated by another dentist named 
Wells. Long must have noticed that Wells’ first experiment was 
two years after his own, yet he merely tore up the beginning of 
his letter; there was no further need to point out that pure 
ether, without any admixture of narcotics, sufficed to deaden pain. 
Although more than ever there was need to claim the credit 
for the discovery if he were not to be cheated of his due, he did 
nothing about bringing his experiments before the world during 
three more years. 

Many scholars have speculated on the reason for Long’s delay. 
They have usually regarded as ridiculous his statement that he 
was waiting to see if some other doctor would make a claim 
even prior to his, but this is not so ridiculous as it may seem. It 
must have been very difficult for a simple country practitioner 
only thirty-one years old to believe as he went his routine 
rounds, purging babies and delivering farmers’ wives, that he 
really was a great man, that a simple experiment which had grown 
naturally from his carousals with the gay boys of the village could 
revolutionize the medical world. . . . 

But was his cause just; was he really the discoverer of anaes- 
thesia? Such distinguished physicians as Dr. William H. Welch 
and Sir William Osier say: “No.” Although they admit that Long 
was the first man to use ether as an anaesthetic, they insist that 
the credit for the discovery should go to William Thomas Green 
Morton, the Boston dentist. 

Almost three years after Long’s first operation on Venables, 
an obscure dentist in Hartford, Connecticut, sat in his office read- 
ing the Hartford Courant. Dr. Horace Wells was a young man 
of twenty-nine, with a round, soft, handsome face and bushy 
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side-whiskers. Turning the pages idly, he reached the following 
advertisement: 

“A grand exhibition of the effects produced by inhaling 

NITROUS OXIDE, EXHILARATING, OR LAUGHING GAS! will be given 

at Union Hall this (Tuesday) evening, December 10, 1844. • • 

Dr. Wells called to his wife and suggested that they go to 
the show. Had he foreseen the future, perhaps he would have 
stayed at home, for this seemingly innocent evening’s entertain- 
ment brought him not only immortality, but madness, and prison, 
and death at last by his own hand. 

When night came he was sitting next his wife in Union Hall. 
Having delivered a short lecture on laughing gas, Dr. Gardner 
Q. Colton administered some to himself from a rubber bag 
through a wooden faucet similar to those used on cider barrels. 
Then he declaimed most wonderfully, his words glowing in the 
air. Finally he stopped short, put his hand to his head, and 
announced solemnly: “The effect is now nearly gone.” 

Dr. Colton invited volunteers to come on the stage, and Wells 
filed up with the others. After watching those before him go 
through ridiculous antics, he sniffed the gas himself and behaved 
rather foolishly, his wife thought. He had returned to his seat 
before Sam Cooley inhaled from the spigot. The brawny drug 
clerk broke into a cross between an Irish jig and a Hopi war 
dance, but when he 'noticed that a little man in the front row 
was laughing at him, his high spirits turned into fury. Leaping 
from the stage, he made for the man, who fled in terror. Although 
smaller than Cooley, the fugitive was fast and shifty; it was a good 
race that brought the audience to its feet. For an instant, the 
pursued was cornered at the end of the hall, but he doubled like 
a rabbit, vaulted a settee, and sprinted down the center aisle. 
When Cooley struck his leg in following over the hurdle, he 
did not seem to notice. On the straight stretch, he almost over- 
hauled his quarry and his hands reached out to clutch; then the 
gas-madness left him. He stopped, looked about hinj with a 
foolish smile, and amid shouts of applause slid into a seat near 
Wells. Presently the dentist saw him roll up one of hiS trousers 
and gaze in a puzzled way at the bloody leg which h$d struck 
the settee. 

Wells used to tell in later years how he fidgeted on the edge 
of bis chair until the lecture was over, and then rushed to 
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Cooley. ‘‘How did you hurt your leg, Sam?” he asked, trying 
to hold his voice calm, not to seem excited. 

When Cooley told him that he did not know, that he must have 
hit his shin against something while under the influence of the 
gas but had felt nothing. Wells turned and tried to charge through 
the crowd to the stage. Would these people never get out of the 
way? Reaching Dr. Colton at last, he talked so excitedly that 
the lecturer could not understand what this young man with 
the flushed face wanted. But at last Wells managed to make Dr. 
Colton agree to give him gas the next morning when he was to 
have a tooth pulled. . . . 

The next morning Dr. Colton administered gas to him while 
a fellow-dentist pulled a deeply rooted molar. Wells awoke with 
his famous remark: “A new era in tooth-pulling!” 

There was no hesitancy in Wells’s nature; he went at things 
slapdash, in^a^^rjish of inspiration, and if they did not pan out 
immediately he was likely to drop them altogether. His single 
experiment having been successful, he at once began the manu- 
facture of laughing gas, and in a short time he had administered 
it to fifteen patients, but only with varying success. Since the 
gas worked sometimes, he did not bother to discover why it did 
not work always. When Dr. E. E. Marcy suggested to him that 
ether might be preferable to gas since it was easier to handle and 
had the same exhilarating effect, he allowed himself to be put off 
by his next informant who told him that it was unpleasant to 
take and less safe. 

Still in the full tide of enthusiasm, he hurried to Boston and 
through Dr. William Thomas Green Morton, a former dental 
partner who was now studying medicine, arranged to give a 
demonstration of painless tooth-pulling before one of the classes 
of the famous surgeon. Dr. John Collins Warren, at the Massa- 
chusetts General Hospital. Unfortunately, Wells had been taught 
to give only the exhilarating dose of gas Dr. Colton used in his 
lectures; he had never taken the time to find out that more was 
needed to produce certain anaesthesia. Since on this occasion he 
failed to administer enough, the patient not only felt pain but 
was very vocal about it. His agonized screams filled the lecture 
hall. The students laughed and jeered at the “humbug” who had 
promised not to hurt him, and Wells returned to Hartford as 
precipitously as he had come, convinced there was nothing to the 
great discovery he had been so enthusiastic about a few hours 
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before. Dropping all interest in laughing gas^ he absorbed himself 
in arranging a panorama of naturd history for the city hall in 
Hartford, and in selling patented shower baths. However, the ex- 
citement of great hope followed by abject failure brought on an 
illness from which he never completely recovered. 

Luck had been against him. When Wells administered his gas, 
it worked perfectly half the time; had it only worked the day 
he demonstrated before Dr. Warren’s class, he would undoubtedly 
have been hailed as the discoverer of anaesthesia for the same 
reasons Morton was. As it happened, Wells’s demonstration 
merely fertilized the mind of the man who was to be his trium- 
phant rival. 

Morton had been bom at Charlton, Massachusetts, on August 
9, 1819, the son of a well-to-do farmer and shopkeeper. So 
great was the father’s ambition for his son that, when William 
was only eight, he sold one farm and moved to another in order 
to be nearer the village school. From the first the boy wanted 
to be a doctor; he dosed his playmates with pills made of bread 
and leaves. But after he had almost killed his baby sister by 
pushing some weird compound down her throat as she lay asleep 
in her cradle, his parents were forced to disbar their infant 
practitioner for malpractice. ... 

Morton . . . resolved to become a dentist. During the first half 
of the nineteenth century, the care of teeth was a very backward 
art. Eviery physician had to be a dentist too, but he was expected 
to do no more than pull teeth and fit in an occasional set of false 
ones if he could make or procure them. Although In the larger 
cities a few men specialized in dentistry, most of them were igno- 
rant charlatans who knew only what they had been able to learn 
by their own efforts. When they pulled teeth, for instance, they 
were satisfied to twist off the crown and leave the roots to fes- 
ter. . . . 

After practicing in a small town for two years, Morton 
formed a partnership with Wells and set up an office in| Boston. 
Now a city practitioner, he soon became conscious of ignorance 
... he paid Dr. N. C. Keep five hundred dollars for tile use of 
his laboratory. The young man had the practical gift >^ich is a 
part of the American genius; although he knew no mechanics 
and practically no medicine, he soon worked out a superior way 
of putting in false teeth. He had learnt the lesson of secretiveness 
from his colleagues, and it never occurred to him, as it would 
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iiave to a physician, that he should give his discovery to the 
world. Instead, he told Wells that they would no longer have 
difficulty getting patients since they now had their own specialty 
-to offer. 

Jubilantly the two young partners advertised their new 
method in the papers, promising your money back if you were 
not satisfied, and waited for a rush of business. Sure enough, 
hundreds of people began to shuffle up their stairs that had been 
silent so long, but most of them shuffled down again in a few 
minutes. Morton’s system required the removal of the evil- 
smelling roots that had been left in patients’ jaws by incompetent 
dentists, and the process was so painful that practically no one 
would submit to it. Even the few who remained had to be 
treated at a low price that left no profit. Wells, incapable of 
waiting for anything, resigned from the partnership in disappoint- 
ment and rejfur^d to his native Hartford. 

However, this failure brought home to both young men 
^hat a vast fortune could be made by alleviating pain. We have 
seen the slapdash rush of inspiration by which Wells sought to 
reach this end; Morton’s was a more roundabout way ... He 
tried every method he could think of. He got some of his 
patients drunk on brandy, and when that failed, on champagne; 
•others he drugged with opium in vast doses. . . . 

Like so many men who are afraid to face the world alone, 
Morton fell in love early with a girl even younger than he. 
'Elizabeth Whitman was only sixteen and a student in Miss Porter’s 
•school at Farmington, Connecticut. During the year before her 
graduation, she remembered, “Dr. Morton had paid me attentions 
which were not well received by my family, he being regarded 
as a poor young man with an undesirable profession. I thought 
Ihim very handsome, however, and he was very much in love 
with me, coming regularly from Boston to visit me.” 

By promising to give up dentistry and become a doctor, he 
finally won the consent of Miss Whitman’s parents. . . . 

In 1843 he married, but he could not forget his scientific re- 
'searches even on his honeymoon. He brought a skeleton along 
in a bag and sometimes when his bride awoke on the pillow 
next to his she discovered that he had the bones out and was 
tusily studying anatomy. For Morton had decided that he must 
know more about the human body before he could deaden pain. 
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He had apprenticed himself to a physician who was also a 
distinguished chemist^ Dr. Charles T. Jackson. 

Jackson told him what was at the time common knowledge, 
that ether applied to the outside of a sore tooth lessens sensitivity. 
Having tried it with reasonable success, Morton wondered how 
the effects of the drug could be made more general. Perhaps 
he could have the patient take a bath in it, but that, he had to 
admit, was a little impracticable. When Jackson said that riotous 
medical students inhaled ether for their amusement, Morton 
rushed to the library to discover what effect such inhalation had. 
He was deeply disappointed to read that ether administered in 
large enough quantities to produce stupefaction was dangerous 
to human life. Of course, the books might be wrong, but Morton 
could think of no experiment to prove them so, that might not 
also prove fatal to the experimenter. For hours he sat in his 
laboratory with the ether bottle beside him, staring at the colorless 
liquid and wondering. Once he had a sudden paroxysm of 
courage. Quickly, before he had time to change his mind, he 
poured a few drops in his handkerchief. His arm trembled con- 
vulsively as he lifted the handkerchief to his nose. But the amount 
of ether he had dared inhale was so small that the only result 
was a fiendish headache.’ ... ^ 

The next winter he matriculated at the Harvard Medical School, 
and his dental practice, occupied all the time he could spare from 
his studies. He became so famous for mechanical ingenuity that he 
was in demand as a plastic surgeon too . . . Morton also established 
a factory where false teeth were manufactured by the mass- 
production method Henry Ford was to find so useful later on. 
Dr. Rice tells us that the receipts from this as well as his practice 
and his private dental pupils came as high as $20,000 a year. 

Early in 1845 he sponsored the demonstration of laughing gas 
Wells had rushed up from Hartford to give. Pitilessly ragged 
concerning that disastrous failure by his fellow-students at the 
Harvard Medical School, the lanky dentist postponed hi$ experi- 
ments on the inhalation of ether for yet another year. ' 

While studying medicine, Morton taught dentistryi In the 
spring of 1846, Thomas R. Spear, Jr., a gay lad who had be- 
come one of his apprentices, told him how much he had enjoyed 
getting drunk on ether at Lexington Academy. Excitedly, Morton 
asked Spear innumerable questions, repeating them over and over 
to make sure he had heard aright. 
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After several sleepless nights, Morton grimly set out for his 
country place at West Needham. Under one arm he carried a 
glass bell-jar, under the other a bottle of ether. His heart failed 
him when the family spaniel greeted him with a wagging tail 
and yelps of delight. But he told himself that science was im- 
portant and that the discovery would make him rich. Taking 
two witnesses with him, he led the trusting beast far from the 
house to the banks of a deserted lake. The dog cringed but sub- 
mitted when Morton put his head in the bell-jar that had ether 
in the bottom. Instantly, he wilted down in his master’s hands. 
With a beating heart of dread, Morton removed the jar and 
waited to see if his pet would revive. He pinched and poked the 
dog to no purpose. For three awful minutes the animal lay there 
breathing convulsively; then he emitted an ear-splitfing yelp 
and with one bound leapt ten feet into the water, or so it seemed 
to Morton’s ©pcfired imagination. . . . 

As Morton approached step by step nearer his goal, a new 
apprehension assailed him; perhaps someone would guess what 
he was doing and beat him to the discovery. From now on, all 
his subtlety was employed to avoid such a mishap. Afraid that 
his own druggist would suspect if he asked him for any more 
ether, he sent his apprentices across the town to purchase a demi- 
john under an assumed name. . . . 

Morton summoned all his eloquence to persuade his pupils 
to inhale the ether themselves. Spear finally agreed, but instead of 
going to sleep as the spaniel had done, he became pugnacious and 
offered to fight the company. He had to be held down in his 
chair. However, when he came to, he “expressed himself delighted 
with his sensations.” Hearing what fun it was, the other student 
agreed to inhale, but only if the sportive Spear were banished 
from the room; he wanted no practical jokes. The ether also made 
him violent. Later Morton blamed these results on impurities in 
the drug, but at the moment he was discouraged, telling his 
partner that he “feared there was so much difference in the 
qualities of ether that in so delicate a matter there would be great 
difficulty in bringing about any generally useful and reliable re- 
sults.” His nervousness affected his companions; when he offered 
Spear five dollars to inhale again, the young man, who had gone 
on ether jags often and thought them pleasant, hesitated, con- 
sulted his family, gnd finally refused to take the risk. 

Disconsolate, Morton fled the hot weather to the country, but 
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in a month he was back in town with a new idea. Thinking that 
ether might work better if inhaled through some apparatus, he 
determined to borrow the India rubber bag from which Jackson 
administered laughing gas. And perhaps his preceptor might be 
able to suggest some appliance that would be still better. Morton 
realized that consulting him was a dangerous business; he knew 
that Jackson had publicly claimed the discovery of the telegraph 
because once in a conversation with Morse he had given the real 
inventor some hints upon which he himself had never acted. 
However, Morton was sure that he was wily enough to get the 
information he wanted without letting Jackson know why he 
wanted it. 

Although no two witnesses agree concerning what happened 
when Morton called on his preceptor, by comparing conflicting 
stories we may reconstruct the scene with reasonable accuracy. 
Wrapping subtlety around him like a conspirator’s cloak, Morton 
asked, in as bored a voice as he could affect, for the gas bag. 
After he had taken it from the closet, Jackson laughingly re- 
marked: “Well, doctor, you seem to be all equipped minus the 
gas.” 

Morton managed to laugh too and, his face alternately red and 
white, said there would be no need of having any gas if the person 
whose tooth he pulled was made to believe there was gas in the 
bag. With too much detail and emphasis, he told a long story of 
a man who died because he was made to believe he was bleeding 
to death, while in reality it was nothing but water that trickled 
over his leg. 

“You’d better not try any trick like that,” Dr. Jackson said, 
“or you’ll be set down as a greater humbug than poor Wells was 
with his nitrous oxide.” And then, horror of horrors, he suggested 
the use of sulphuric ether. 

“Sulphuric ether?” cried Morton. “What is it? Is it a gas? Show 
it to me.” The two medical students who were listening to the 
conversation filed in their memories Morton’s admission that he 
had never heard of ether until Jackson told him of it. • 

The subject having been brought up, Morton inquired about 
the different forms of the drug, a subject he had nevei^ under- 
stood, and learnt that highly rectified sulphuric ether was the 
kind to use. Saying he had something better than a gas bag for 
the inhalation of ether, Jackson gave his pupil a flask with a 
tube inserted in it. 
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Morton left the laboratory in an agony of apprehension; he 
had let Jackson get so near the truth he was afraid his preceptor 
would take the final step before he did. He hurried into a drug 
store, bought highly rectified sulphuric ether, and ran home. 
Desperation gave him the courage that for almost two years he 
had lacked. 

“I procured the ether from Burnett’s,” he wrote, “and taking 
the tube and flask, I shut myself up in my room, seated myself 
in the operating-chair, and commenced inhaling. I found the ether 
so strong that it partially suffocated me, but produced no desired 
effect. I then saturated my handkerchief and inhaled from that. 
I looked at my watch and soon lost consciousness. As I recovered 
I felt a numbness in my limbs, with a sensation like nightmare, 
and would have given the world for someone to come and 
arouse me. I thought for a moment I should die in that state, and 
the world wopld only pity and ridicule my folly. At length I felt 
a slight tingling in the end of my third finger, and made an effort 
to touch it with my thumb, but without success. At a second 
effort, I touched it, but there seemed to be no sensation. I grad- 
ually raised my arm and pinched my thigh, but I could see that 
sensation was imperfect. I attempted to rise from my chair, but 
fell back. Gradually I regained power over my limbs and full 
consciousness. I immediately looked at my watch and found that 
I had been insensible between seven and eight minutes.” 

Morton rushed out into his office screaming: “I’ve found it! I’ve 
found it!” He danced round the room with explosive joy, 
laughing, slapping his pupils on the back. All his doubts and hesi- 
tations were destroyed at last. Eagerly he waited for some patient 
to come on whom he might demonstrate his discovery. 

Towards evening fate sent him Eben Frost, a burly young man 
with a very swollen face whose bicuspid pained him terribly. He 
explained that he had postponed for days coming to the dentist 
because he was afraid pulling the tooth would pain him even 
more. He blanched at the sight of the doctor’s instruments and 
he begged to be mesmerized so he would feel nothing. 

Telling Frost he knew a better trick than mesmerism, Morton 
poured some colorless liquid on a handkerchief. “Just breathe 
this.” 

Frost struggled against the heavy drug and then lay still. 
With a trembling hand his partner held the lamp while Morton 
reached into the patient’s mouth and pulled the tooth. During 
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the painful operation, Frost did not stir. That was all right, but 
after the handkerchief was removed he did not stir either. The 
two men leaned over him, one with the lamp in his hand and 
the other still clutching the bloody tooth. Was Frost asleep or 
in a fatal coma? Silence descended in choking waves, time stood 
still as the two men leaned over their victim, motionless as he. 
They were drawn upright by a groan; was it a death rattle or 
the return of life? For a moment the dentists waited in heightened 
anxiety, and then the limp man began to swear. Never had pro- 
fanity sounded so grateful to human ears. Morton and his partner 
gazed at Frost with the delighted stare of lovers as he spat 
blood and awoke to see his tooth lying on the floor. 

There was a general jubilation. The patient remained with 
the doctors, repeating over and over for their enchanted ears 
the tale of how he had felt nothing until he came alive to see 
his tooth lying on the floor. Before he left, Morton carefully 
made him sign an affidavit attesting what had happened. . . . 

Morton asked the same Dr. Warren who had permitted Wells 
to demonstrate laughing gas whether he might not administer his 
secret preparation during a surgical operation at the Massachusetts 
General Hospital. That Dr. Warren considered this proposal 
without first determining the nature of the substance to be used, 
seems remarkably courageous if not foolhardy ... In any case, 
after ten days of suspense Morton received a letter inviting him 
“to be present on Friday morning at ten o’clock to administer to a 
patient who is then to be operated upon the preparation which 
you have invented to diminish the sensibility to pain.” As the day 
approached, Morton’s old apprehensions descended upon him 
with redoubled force; they have been described by Dr. Rice, who 
wrote his biography of Morton under his subject’s critical eye. 

Morton had learnt that when he administered ether the effects 
were not uniform, and he realized that, if Dr. Warren’s patient 
got drunk and violent, he would be laughed out of the amphi- 
theater as Wells had been; he would become a public fool for 
all Boston to point at. . . . He sped out to ask Dr. A. A. j Gould, 
the distinguished naturalist, if he could think of a better apparatus 
with which to administer the drug. Although Dr. Gould oblig- 
ingly sketched an appliance with valves to keep the patiefit from 
breathing back into the globe, he advised against the use of any- 
thing untried during the crucial experiment. But Morton’s nerves 
cried for action; he took the sketch to an instrument-maker. 
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When the hour of the experiment approached, the new ap- 
paratus was still uncompleted. In an agony of apprehension, 
Morton stood over the instrument-maker, pleading, suggesting, 
getting in the way. Finally he snatched the appliance from the 
man’s hands and started to run towards the hospital. When he 
had covered only a few blocks, he remembered that he wanted 
to take Frost with him to testify, if worst came to worst, that he 
had succeeded before. Turning, he sprinted towards Frost’s 
house. 

In the meantime, a large audience awaited him in the amphi- 
theater of the Massachusetts General Hospital. Boston’s most 
distinguished surgeons sat in the front seats; behind them rows of 
medical students stretched to where the mummies and skeletons 
of the medical museum reposed in glass cases against the wall. 
At the dot of ten, the time when the demonstration was supposed 
to start, a yopng man of twenty was brought in and placed on the 
operating-table. Then Dr. Warren arose, clad in all the majesty 
of years of fame, to announce that a “test of some preparation was 
to be made for which the astonishing claim had been made that it 
would render the person operated upon free from pain.” There 
was a sound of incredulous whispering which grew louder as 
Dr. Warren stood there scowling, swinging his watch around on 
its gold chain, impatiently eyeing the door for Morton to appear. 

After fifteen minutes, Dr. Warren put his watch back in his 
pocket with a determined gesture. “As Dr. Morton has not 
arrived,” witnesses remember that he said, “I presume he is other- 
wise engaged.” The tension relaxed in a derisive laugh, and Dr. 
Warren ordered that the patient be prepared for the operation. 
Just as he picked up his knife, there was a sound of tumultuous 
footsteps in the haU. Morton hurried through the door, out of 
breath and very pale, followed by a very red and flustered Frost. 

Dr. Warren stared at the couple disapprovingly. “Well, 
sir,” he told Morton, “your patient is ready.” 

Having stammered an apology for being late, Morton walked 
over to the patient, who, he was relieved to see, was male, young, 
and sturdy-looking. Now that the crisis had come, he felt sur- 
prisingly deliberate. Taking the patient by the hand, he assured 
him he would partially relieve, if not entirely prevent, all pain. 

He pointed out Eben Frost, who was perspiring in a corner, as 
one of his successful cases. “Are you afraid?” he asked. 



GREAT ADVENTURES IN MEDICINE: 


418 

“No,” the patient replied. “I feel confident and will do pre- 
cisely as you tell me.” 

Morton adjusted his apparatus and commenced administering' 
the drug. For one awful moment, the man showed signs of be- 
coming violent; then he fell into a deep slumber. The confused 
rustic of feet and voices lapsed into silence while the spectators, 
leaned forward, motionless as the skeletons and mummies behind 
them. Morton’s low voice filled the hall when he told Dr. Warren: 
“Your patient is ready, sir.” 

The operation was for a congenital tumor of the neck, ex- 
tending along the jaw to the mouth and embracing the margin 
of the tongue. As Dr. Warren gathered in his hand the veins 
under the patient’s skin, the famous surgeons in the front row 
were on their knees, leaning over to get a better view. Behind 
them not a medical student moved a muscle. The patient neither 
winced nor made a sound at the sharp stab of the knife; only 
towards the end of the operation, when the veins were being 
isolated, did he move his limbs a little and murmur deliriously. 
After the tumor had been removed, the wound sewed up, and the 
blood washed from his face, he was allowed to regain conscious- 
ness. Dr. Warren asked: “Did you feel any pain?” 

At first the patient was dazed and did not seem to know what 
was being said to him. When at last he understood, he answered: 
“No. It didn’t hurt .at all, although my neck did feel for a 
minute as if someone were scraping it with a hoe.” 

Turning to the audience. Dr. Warren drew himself up to his 
full dignity. “Gentlemen,” he said, “this is no humbug.” 

Morton’s difficulties were not over. Although he succeeded 
whenever the Massachusetts General Hospital allowed him to 
administer ether, they suddenly stopped calling on him. “The 
surgeons,” he was told, “thought it their duty to decline the use of 
the preparation until informed what it was.” Planning to patent 
his discovery, Morton found himself in a quandary; if he admitted 
the drug was ether he might lose his exclusive right, 4id if he 
kept the secret he would certainly alienate his only professional 
patrons. The newspapers which had carried account^ of his 
successes brought him comfort no longer, for they were Suddenly 
full of articles by physicians that derided his claims as ridiculous. 
He felt himself alone, deserted by the world in what should have 
been his moment of triumph YiTien Jackson dropped in to say 
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he wanted five hundred dollars for the advice he had given, 
Morton was so anxious to have at least one well-known person 
associated with his discovery that he agreed to take out the patent 
in both their names and give Jackson ten percent of the proceeds. 
The application renamed ether “Morton’s Letheon”; it was Oliver 
Wendell Holmes who coined the term “anaesthesia.” 

After the papers were safely filed in Washington, Morton 
divulged his secret to the surgeons at the Massachusetts General 
Hospital. Dr. Bigelow thereupon wrote up the discovery for the 
Boston Medical and Surgical ]ournal\ despite his distinguished 
reputation, his article elicited violent criticism like that Long read 
in Georgia ... In addition to such professional objections there 
were religious objections. . . . 

Against a storm of criticism, Morton worked unsparingly to 
perfect his invention and build up an organization of salesmen to 
distribute it- ath over the world. According to his lawyer, for 
three months he “hardly knew a full night’s rest or a regular 
meal”; he was forced to abandon his dental practice completely 
to assistants. He offered ether free to charitable institutions, and 
published a periodical in which he combined attacks on his 
critics with persuasive sales talk. When he tried to sell rights to 
the army and navy for use in the Mexican War, the dentists’ 
calumnious circular, which had been distributed in Washington, 
barred his way. “The chief of bureau,” the Secretary of the 
Navy wrote, “reports that the article may be of some service 
for the use of large hospitals, but does not think it expedient for 
the Department to undergo any expense for its introduction into 
the general service, in which the Department concurs.” The 
army’s reply was similar. . . . 

The general acceptance of anaesthesia put the army and navy 
doctors in a difficult position; they had no legal right to use 
the drug, and yet it seemed impossible inhumanity not to do so. 
Reluctantly, they violated the patent. This emboldened the 
myriad physicians who were annoyed by paying tribute for a 
common drug like ether, and soon no one bothered with Morton’s 
claims. His agents all over Europe and America demanded their 
salaries and their fares home, while physicians who had bought 
licenses insisted they should be reimbursed, since they had received 
no privileges others did not have. In the meantime, Morton had 
run. up a huge debt for the manufacture of inhaling apparatus 
which became worthless when a sponge proved to be more 
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effective. Instead of putting money in Morton’s pocket, his dis- 
covery was draining it out. 

He consulted his friends at the Massachusetts General Hos- 
pital. Since they had never enjoyed being involved with a patent 
medicine, they suggested that he forego his rights under the 
patent and appeal to the United States government for compensa- 
tion. They gave him a thousand dollars in a silver casket, and 
in order to start him off correctly drew up a petition to Congress 
which many leading Boston doctors signed. However, no sooner 
had Morton presented the petition than two rival claimants 
appeared in Washington; Wells and Jackson both insisted they 
were the real discoverers of anaesthesia. 

Wells wrote the Hartford Courant that his experiments with 
laughing gas had given him priority. However, he did not seem 
deeply interested even yet, for he sailed abroad almost im- 
mediately to buy cheap reproductions of Louvre pictures which 
he hopied to sell at a huge profit to the new rich of the West, 
In Paris, he came under the influence of a dominant American 
dentist who persuaded him to notify the French learned societies 
that he was the discoverer. Soon he was swept away by the ex- 
citement of being a great benefactor of mankind; he attended 
meetings, made emotional appeals, accused Morton of stealing 
his idea. He could hardly sleep at night, his mind was so busy 
throwing up images of glory. When he sailed back to America to 
press his claims there, the fire in his brain was already burning 
dangerously high. 

One gentle spring evening a prostitute was strolling up Broad- 
way in New York when a strangely agitated man sidled up to her 
and, whipping his hand out of his pocket, threw some liquid in her 
face. The liquid burnt frightfully. As her screams resounded down 
the street, the culprit was easily caught. Thus it came about that 
Wells was sentenced to prison for throwing acid on a street- 
walker. Unable to bear the disgrace and confinement, he cut 
his radial artery at the wrist and bled himself to death iiiihis cell. 

His death added to Morton’s troubles. Mrs. Wells petitioned 
Congress to recognize her husband’s claims, and the rumor gained 
credence that Morton was a fiend who, having stolen th|e credit 
for anaesthesia, had persecuted the real discoverer into madness 
and suicide. 

Meanwhile, Jackson had not been idle. The day after the patent 
was granted, he had sent a sealed letter to a member of the 
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French Academy of Sciences in which he asserted he was solely 
responsible for anaesthesia. He did not, however, give the French- 
men permission to break the seal until January 1 847, when there 
could be no more doubt that the new method was really of great 
importance. Although Morton saw him several times a week, he 
heard nothing of Jackson’s claim until word came back from 
Paris. 

Jackson’s story was as follows: During February 1842, while 
delivering a chemical lecture, he accidentally inhaled some 
chlorine gas. He resorted to the antidote prescribed in textbooks, 
the alternate inhalation of ammonia and ether. Since his throat was 
still sore the next morning, he seated himself in a rocking chair 
and inhaled some more ether from a towel. Noticing that while 
under its influence he was immune to pain, the story fcontinues, 
he decided then and there “that I had made a discovery I had so 
long a time^bc^^n in quest of: a means of rendering the nerves 
of sensation temporarily insensible to pain.” Since the idea had 
occurred to him, the discovery was of course accomplished. 
Having no medical patients of his own, he did not bother to prove 
his theory by actual tests until 1844, when he requested Morton 
to undertake experiments as his agent. Morton, he insisted, de- 
served no more credit than a nurse deserves for carrying out a 
doctor’s orders. . . . 

“We have proofs,” Jackson wrote a few months later, “that 
Morton is a swindler, and that he has tried to bribe his workmen 
to certify falsehoods. ... He is accused of swindling with forged 
letters of credit on persons in St. Louis, New Orleans, etc.” When 
the French Academy of Sciences presented Morton with a gold 
medal, Jackson insisted that the medal was a forgery made with- 
out the academy’s knowledge, and, strange to say, this story, 
so easily disproved, circulated in American newspapers for 
years. . . . 

Morton gave way to a persecution complex that culminated in 
alarming physical symptoms. “I have become,” he wrote a friend, 
“a perfect sensitive plant . . . My nervous system seems so 
completely shattered that a trifling surprise or sudden noise sends 
a shock all over me. I am so restless that I cannot lie or sit long 
in any position by day or night. . . .” 

In 1849 his friends took up a collection that enabled him to 
urge his claims before Congress, where, of course, he had to 
compete with the claims of Jackson and Wells. While in Wash- 
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ington, Morton hid himself away except when he had to go out 
on business, and he refused all formal invitations. Bills appro- 
priating a hundred thousand dollars for the discoverer of anaes- 
thesia were presented to three sessions of Congress, but they 
always got side-tracked in long committee hearings and Con- 
gressional debates on the question of who was the discoverer. . . . 

The battle among the adherents of Morton, Jackson, and 
Wells was wallowing in its usual morass of litigation and Billings- 
gate eight years after Morton had patented his discovery, when 
a quiet voice was heard speaking from Georgia. During 1854, 
Senator Dawson received a letter from one of his constituents, 
by name Crawford W. Long, in which Dr. Long asserted that 
he had operated with ether as early as 1842, that he had published 
an account of his experiments in the Southern Medical and Surgi- 
cal Journal in 1849, and that the Georgia Medical and Surgical 
Association had in 1852 unanimously passed a resolution naming 
him the discoverer of anaesthesia. He was not seeking any pe- 
cuniary reward. Long wrote, but at the urgent insistence of his 
friends was putting his claim before Congress so that the credit 
for the discovery might not be entirely taken from him. Puzzled 
by this new aspect of the ether controversy which had already 
raged so long. Senator Dawson showed the letter to Jackson. 

In the years that had intervened since his work on anaesthesia, 
Long had moved from Jefferson to the metropolis of Athens, 
where he became a leading practitioner and the proprietor of the 
largest wholesale and retail drug store in northeastern Georgia. . . . 

Into the drug store of this genial Southern gentleman there 
hurried on March 8, 1854, a spare, angular stranger with dark 
hair and eyes, whose swarthy face betrayed signs of agitation. He 
demanded the doctor so urgently that the apprentice who was 
in charge thought he must be sick and offered to help him. But 
the man said his business was not medical and sat down by the 
fire to wait. When Long returned, the stranger presented a card 
on which were engraved the words, “Dr. Charles T. J«|pkson.” 
He explained that, as they both claimed to be the disco^rer of 
anaesthesia, he thought that perhaps they could compane notes 
and come to some understanding. 

Long showed Jackson into the office at the back of his store, 
but insisted that his apprentice be present. Then, the yoimg man 
remembered, he unlocked his desk and with loving care brought 
out affidavits concerning his early operations which had been 
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sworn to hy many witnesses. Jackson had his documentary 
evidence in his pocket; for several hours they examined each 
other’s papers with slow, cautious exactness. It was, in the opinion 
of the apprentice, “a weary day’s work.” As the interview went 
on, Jackson became increasingly glum. Finally he left, saying he 
u ould get in touch with Long later. 

In a few days he was back in the drug store with the proposal 
that they lay their claims jointly before Congress, Jackson to 
claim the theoretical discovery and Long the first practical use. 
This would have the effect, he pointed out, of completely under- 
mining Morton, but Long indignantly repudiated the scheme, 
stating that his claim to the discovery of anaesthesia “rests upon 
the fact of my use of it on March 30, 1842.” 

Unable to persuade him, Jackson took his leave. To ever)"one’s 
surprise, he notified Senator Dawson that he withdrew his own 
claim, since was the real discoverer. He could not help 

asserting, however, that he himself had conceived the idea first, 
although he had failed to apply it, and that Long had agreed this 
was the case. 

If Jackson’s honest acceptance of Long’s claim was not an 
attempt to defeat Morton, motivated by a hate so strong he was 
willing to defeat himself as well, it argues that he may have been 
sincere during the entire ether controversy in which he seems to 
have played so disgraceful a part. Undoubtedly, his mind was 
unbalanced; he spent the last seven years of his life, 187^-80, in 
a sanatorium. The consistency with which he claimed discoveries 
that were not his own suggests a pathological obsession. Not 
only did he try to get credit for the telegraph and for ether, but 
he later asserted that Schonbein had stolen the invention of gun- 
cotton from him. Since even stable minds tend to paint their rivals 
in the blackest colors, as every jealous lover knows, Jackson may 
easily have convinced himself that Morton was the fiend he 
publicly accused him of being. 

Whatever Jackson’s motives, his admission of Long’s priority 
ruined Morton’s chances of getting any money from Congress. 
Having long since given up all pretense of practicing dentistry, 
Morton spent his winters lobbying in Washington and his 
summers on a farm near Boston, where he tried to forget his 
troubles by nurturing prize pigs and raising vegetables that carried 
away the honors at the county fair. However, all this was ex- 
pensive, and the small sums occasionally granted him by grateful 
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civic societies supplied his only means of support. He was forced 
to borrow on his dental instruments and finally even on his 
gold medal After each new defeat in Washington, his creditors, 
fearing for their money, descended upon him; naturally Jackson’s 
alliance with Long ruined him completely. All his property went 
under the hammer. . . . 

During reconstruction, Long tried to mitigate the miseries of 
Athens by serving under the hated federal government as health 
officer. His fortunes, wounded by the war, gradually mended 
until he owned two plantations and at his death left an estate of 
$40,000. His claims to the discovery of anaesthesia, however, had 
been completely obliterated by the excitement of war and hatred 
of the South. Disappointment made the subject so painful to him 
that his children were instructed never to mention ether in his 
presence. They knew that he kept the proofs of his priority in 
a green traveling trunk in the attic. When their usually jovial 
parent came into the house with a preoccupied look on his face 
and after a curt greeting to his family stamped upstairs to the 
attic, they knew that the old fever was upon him and that he 
would spend several hours poring over the affidavits on which his 
claim to immortality rested. Each new child, when it came to an 
age where it could understand, was instructed that the most un- 
forgivable sin was to open or even touch the green trunk. “Some 
day,” their mother toM them, “it will make your father a great 
man,” 

During the war, Morton had administered ether to the wounded 
after several battles, but peace found him back at the ever more 
hopeless task of trying to make a fortune from the discovery that 
had reduced him to poverty. His days and nights were uneasy 
with pamphlets, litigations, and appeals to medical societies. Again 
and again friends or scientific bodies had to give him small sums 
to keep him from starving on the streets. 

In July 1868, while a subscription was being got up for 
Morton’s benefit in New York, a magazine article appeared ob- 
jecting on the grounds that Jackson was the real discdverer. It 
was a long time since any such claim had been made," and the 
article agitated Morton, his wife tells us, “to an extent I had never 
seen before.” He rushed to New York, but immediately became 
so ill with his nervous ailment that his wife was forced to join 
him. When he felt better, he suggested that they drive to Wash- 
ington Heights for the night in order to escape the heat of the 
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city. Almost cheerfully he whipped up the horse, but soon he re^ 
turned to wondering whether the article would endanger his 
subscription. He became more and more excited. 

“Just as we were leaving the park/* Mrs. Morton wrote, 
“without a word he sprang from the carriage, and for a few 
moments stood on the ground apparently in great distress. See- 
ing a crowd gathering about, I took from his pocket his watch, 
purse, and also his two decorations and the gold medal. Quickly 
he lost consciou^ess, and I was obliged to call upon a policeman 
and a passing druggist, Dr. Swann, who assisted me. We laid 
my husband on the grass, but he was past recovery.” 

After an hour wasted in trying to secure a suitable carriage, 
Morton was finally transported to St. Luke’s Hospital. He was 
dead, killed by apoplexy. “At a glance,” his wife continued, “the 
chief surgeon recognized him, and said to me: ‘This is Dr. 
Morton?’ 

“I simply ^lied: ‘Yes.’ 

“After a moment’s silence he turned to a group of house pupils 
and said: ‘Young gentlemen, you see lying before you a man who 
has done more for humanity and the relief of suffering than any 
man who has ever lived.’ 

“In the bitterness of the moment, I put my hand in my pocket 
and, taking out the three medals, laid them beside my husband, 
saying: ‘Yes, and here is all the recompense he has ever received 
for it.’ ” 

Long outlived his rival by a decade and had the pleasure of 
seeing his claim reasserted before the world during 1877 by the 
famous Southern surgeon, Dr. J. Marion Sims. A year later, while 
delivering a lady in childbirth, he too suffered a stroke. His last 
words as he expired in his patient’s guest-room were inquiries 
about her condition and directions for her treatment. 

The story has been told and the facts lie before us; nothing 
remains but to judge who was the real discoverer of anststhesia. 
Not that it makes much difference any more. The men are all 
dead, pursued to the end by their tragic destinies, and each in his 
own way deserves credit. They have all attained immortality. 

Yet, since the world pretends to recognize discoveries, since 
statues are erected and textbooks written, it might be interesting 
to see where this review of facts has led us. Certainly we can 
begin by dismissing the claims of Wells and Jackson. Wells did 
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nothing that Long did not do first, and as for Jackson, whatever 
brilliant ideas he may have carried about in his mind, they hardly 
went any further than Sir Humphry Davy’s speculations had 
gone more than forty years before. 

The controversy between the adherents of Long and the ad- 
herents of Morton will probably continue until the history of 
ansesthesia is no longer written, for the argument hinges on a 
definition of what constitutes discovery. It is impossible to deny 
Long’s priority in time. Nor is it possible to refute Dr. William 
H. Welqji’s statement that we cannot assign Long “any influence 
upon the historical development of surgical anesthesia or any 
share in the introduction to the world at large of the blessings of 
this matchless discovery. . . .” 

The issue, then, is a simple one: do we regard as the discoverer 
of anaesthesia the man who first used it or the man who first suc- 
ceeded in giving it to the world? Here is a decision which each 
individual must make for himself, and amusingly enough it is 
usually made on geographic lines. Northerners express indignation 
at the very mention of Long, while doctors south of the Mason 
and Dixon line regard Morton as a despicable interloper. Perhaps 
the decision has usually gone to the Boston dentist because the 
Northern medical profession is more vocal and more powerful. 

Let us not forget, however, that the two contenders made the 
discovery independently and that each according to his opportu- 
nities gave it to the world. Might not the warring factions settle 
the ether controversy amicably at last by agreeing that anaesthesia 
had two almost simultaneous discoverers, William Thomas Green 
Morton and Crawford W. Long? Certainly there is enough credit 
for two to share it. 

Indeed, anaesthesia was the first of the four great discoveries 
made during the nineteenth century that went far to create mod- 
ern medicine. After Virchow had established the cell doctrine in 
pathology, after Pasteur and Koch had demonstrated that germs 
cause contagious diseases, after Lister had developed ^antiseptic 
surgery, the foundation was virtually complete for the Miraculous 
structure of healing which is being built higher and higher every 
year. . . . 


^931 



INTO MODERN TIMES 


427 


The Horse and Buggy Doctor 

ARTHUR E. HERTZLER 

No OLD doctor would want to record his experiences even if he 
could. Sick scenes have been all but neglected by the painter, yet 
no subject in human experience offers a more fruitful opportunity 
to present intense human emotions. A notable exception is the 
famous painting “The Doctor” which graces the walls of many 
homes. This picture is typical in that it shows a fine old doctor 
sitting beside his little patient, lying with her arm flung out, mute 
evidence of a terminal stage of the disease. The father and mother 
are shown in tb^ background paralyzed in their helplessness. The 
old doctor’s"^ face is perfectly calm. What thoughts are racing 
through his mind? Would he like to join the father and mother 
in their wail of helplessness? The old doctor too is helpless, but 
he sticks to his task, rendering his ultimate service to his little 
patient and to the parents. It was this silent faithfulness of the old 
doctor in the hour of grief that endeared him to the families that 
he served. The old country doctor was a man of few words be- 
cause there were no words. 

It is the purpose of this chapter to pull the curtains a little aside 
to show something of the events in the sick room. The memory 
of the more tragic scenes will paralyze any pen that attempts to 
record them, but a few things may be set down as a framework to 
which those who have experienced such scenes may attach the 
pictures of their memories. 

Viewed from the vantage point of the achievements of medi- 
cine of the present day, the accomplishments of the old doctor 
seem pitiably insignificant. Yet the satisfaction one gets out of life 
is measured by the efforts one exerts in achieving a worthy end, 
not in the actual achievement. This philosophy touches the very 
heart of medical practice as it was then; in a measure it is even 
true of the experiences of today. The question of what the old 
doctor did is answered by reference to my old case records now 
covering more than forty-four years. It is amazing to what de- 
gree old scenes arc brought back to memory by the reading of a 
few lines of a case history. It is at once fascinating and depressing. 



GREAT ADVENTURES IN MEDICINE 


428 

fascinating because it brings to mind the old sturdy pioneers, 
depressing because, in the light of our present knowledge, the 
therapeutic measures were so impotent. 

From what has already been said it is clear that the country 
doctor’s activities had less to do with the saving of life than with 
relieving a patient’s pain and the mental suffering of the family. 
Whatever one may conclude in retrospect as to the importance 
of the doctor’s ministrations, neither doctor nor patient then 
doubted the efficacy of the treatment employed. However, the 
picture must not be painted unduly drab. The patient’s sufferings 
were relieved and in occasional cases the measures employed were 
unquestionably life-saving. 

Let it be remarked that, exalted as are the achievements of the 
present day, the younger man may well remember that possibly 
fifty years hence his achievements may seem as puerile as ours do 
now. Furthermore, what concerns the individual doctor is not 
so much what medical science can achieve as how much of this 
he can deliver to his patients. That is the personal element for 
which each doctor is responsible. 

Regardless of what the old doctor was able to accomplish in a 
therapeutic way, the sense of security inspired by the doctor’s 
arrivd affected the patients favorably. The degree of this influ- 
ence depended on faith, which again was based on personality and 
previojus experiences.' The most striking effect was on the family 
and it became obvious before one even approached the patient 
or started to render any service. If this be so how did we differ 
from the quack and the cultist of today? The answer is simple: 
We had measures capable of relieving suflFering even though we 
could not curtail the disease. The quack and the cultist has only 
the influence of his presence which faith in him may bring. Be- 
yond this he stands in his own barren pasture and reaches over 
the fence that separates him from regular medicine and surrepti- 
tiously garners the luscious clover of science. The culti<t and the 
handsome quack may rival us in inspiring confidence in the 
malingerer or the hysteric. Let it be repeated that th|s type of 
treatment is effective only for imaginary ills which disappear on 
request or whenever the complainer tires of them. 

The proof that the cultist recognizes the ineffectiveiiess of his 
treatment is found in the fact that when he himself is sick he 
wants a regular doctor. I want to say for him-^that he makes a 
most agree^le and obedient patient. 
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Broadly speaking, the influence of personal contact in relieving 
the patient was in inverse proportion to the intelligence and the 
past experience of the patient. For instance I once examined an 
old lady’s chest with my stethoscope, an instrument she had never 
seen and mistook for a means of treatment. After taking a few 
deep breaths she enthusiastically declared that she already felt 
greatly relieved. In appraising service rendered by the doctor at 
the bedside two things must be considered: the immediate relief 
of suffering by means of known remedies, and the cure of disease, 
or at least the staving-off of death. The doctor’s most immediate 
function at the bedside was and is to make the patient as comfort- 
able as possible by whatever means are available. Even today a 
convincingly careful examination with the assurance that the ail- 
ment is trivial or nonexistent relieves many patients permanently. 
The essential factor is that the patient have faith in the ability 
of the doctor.^ 

The fact "i^ands out with striking prominence as I review my 
old case histories. In ability to make the patient comfortable the 
old doctor could show cards and spades to his modem prototype. 
It was his chief function because in many cases he was unable to 
determine the nature of the disease. Morphine will relieve pain 
no matter if the doctor knows the cause of pain or not. These 
remarks apply to bedside medicine in acute cases. In chronic dis- 
ease not attended by acute suffering the task at hand is to discover 
the organic lesion. This remark is, of course, irrelevant to the 
present discussion because in the old days there were no refine- 
ments of diagnosis as we, even we country doctors, know them 
today. In acute cases the relief of suffering and the diagnosis of 
the disease should go hand in hand. Young men should realize 
that the former need not be neglected in order to achieve the 
latter; that in fact it may be made a valuable ally — ^that is to say, 
while the doctor is relieving the suffering he may determine its 
degree. If an indifferent remedy relieves a “terrible pain,” the 
pain simply was not so very bad. 

The ability of the old type doctor was enhanced because he 
remained at the patient’s bedside until his suffering was relieved, 
even though it required many hours to achieve that end. While 
so engaged the doctor learned much about the nature of the ill- 
ness. If he was not impressed with its seriousness, perhaps because 
of the prompt relief obtained from some minor treatment, he 
kn^w there was little likelihood of any serious organic lesion. Yet 
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it must not be assumed that all serious acute diseases are accom- 
panied by pain. This is particularly true in those afflictions asso- 
ciated with vascular accidents. But in the majority of these cases 
there isn’t much the doctor can do. Happily they are most com- 
mon in the aged in whom serious disease often comes rather as a 
benediction than as a disaster. 

No reproach attaches to the practice of masterly inactivity, for 
in most cases the disease was self-limited and all that could be done 
was to make the patient comfortable until the disease ran its 
course. The modern doctor with his patient in a modern hospital 
does no more, though he does it more scientifically and in the 
doing adds the distress incident to examination to that caused by 
the disease. There may be justification for the legendary patient’s 
complaint that “the disease was not so bad but the treatment was 
terrible.” This obviously is true in all acute infectious diseases. 
Perhaps we did something to control incipient complications, 
though of course one cannot be sure. For instance, if the urine 
examination indicated kidney complications we busily combated 
it, but whether or not what we did served any useful purpose is 
questionable. Now we know that keeping the patient in bed for 
long periods is the essential thing. 

I still possess my old case books which record nearly every call 
I have ever made and nearly all the medicines prescribed. In some 
cases I knew% even in the beginning, that my efforts would be 
futile in the matter of rendering service to anyone and fruitless 
in the matter of revenue for myself. Often I knew before I 
touched harness that the trips w'ould be useless. These cases were 
chiefly those in which there had been nothing wrong in the first 
place, or in which the patient had recovered before the doctor got 
there. A child might have a fall that caused more apprehension 
to the mother than injury to the victim. A negative finding ac- 
complished something by relieving the minds of the parents, even 
though it demanded no professional technic. In some instances a 
discomfort definite enough while it lasted had disappear<$d before 
the doctor arrived; nausea from the first round of tobacco had 
subsided, a kidney stone had passed or a cramp due to green 
apples had disappeared. Of course, one left some medicine in case 
of a recurrence of the trouble; this was largely the bunk, but 
someone had to pay for the axle grease and just plain advice 
never was productive of revenue unless fortified by a few pills. 
It was about as important as the deaqon’s “Amen” during the 
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preacher’s sermon — it did no harm and it was an evidence of good 
faith. Both just little byplays which fooled nobody and contrib- 
uted to the amenities of human relationship or something like 
that. 

Speaking in the concrete, I soon learned that as I looked on the 
illness might subside of its own accord after a remedy was applied. 
However, when or if a favorable result followed my ministrations 
I never had any doubt as to the causal connection, a happy faith 
shared by the patient and the family. I believed then that my 
services in many cases were responsible for favorable results, 
whereas I know now they were of little value. Even at this dis- 
tance it is difficult to estimate the worth of the treatment adopted. 
One can in most cases find consolation in reflecting that the rem- 
edy expedited the spontaneous departure of the pain. Even in 
pneumonia I believed my treatment saved the patient’s life. For 
instance, onst winter I attended a large number of pneumonia pa- 
tients. Very few died. As I battled the elements to reach my 
patients, I had the greatest personal satisfaction in my achieve- 
ments. I did not know then as I do now that the epidemic was a 
mild one and that my cflForts to control the disease were futile. 
But the experience did me good. I learned to endure hardships for 
the sake of my patients and I made good my boast that if a mes- 
sage could get through to me I would get through to the patient. 
Stubbornness grows on what it feeds on and this intensified tenac- 
ity of purpose stood me in good stead in later years when I had 
to combat a serious disease with only a remote chance of accom- 
plishing anything. Perhaps when Pope wrote “For fools rush in 
where angels fear to tread” he had the young doctor in mind. This 
raises the question as to whether or not anyone with good sense 
ever accomplishes anything. Most achievements follow the efforts 
of those too dumb to quit. Life is that way. 

The exanthemas of childhood are always tricky business for the 
young doctor, as I have had many opportunities to discover. The 
first symptoms are so insidious that in many cases even experts 
cannot be certain of the diagnosis. An instance in point occurs to 
me. I once had a case which stumped me because I was unable to 
determine whether it was German measles or scarlet fever. I had 
this consolation, however, that the very first patient I saw the 
distinguished von Leyden present was an exact prototype of my 
former patient; after lecturing for an hour and fifty minutes von 
Leyden had ended by saying: “We will observe this patient. If 
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the skin of the palms of the hands and soles of the feet is cast off 
during convalescence it is scarlet fever; if not, it is German 
measles.” 

Grandmother was always a source of apprehension. She knew 
that patients just got well, for she had followed the course of 
many cases when no medical talent was available. She was dis- 
posed to scoff at the efforts of the young doctor and tolerated his 
presence merely “to watch for complications.” Grandmother had 
small respect for the young doctor and she usually had some old 
doctor in mind who in her opinion should have been called. Whisk- 
ers indicated maturity and most young doctors attempted to 
emulate their elders in the matter of hirsute adornment, with the 
result that they made themselves ridiculous instead of venerable. 
But Grandmother was vulnerable; her faith in her own ability 
and a liberal coat of soft soap generally made her a friend of the 
young doctor. Her theory probably was that the young doctor 
must be smart to recognize her ability. 

In the management of ordinary diseases Grandmother regarded 
herself as superior to the doctor, an opinion in which I soon 
learned to concur in many cases. She piled the incipient measles 
patient high with blankets in order to induce perspiration. After 
the eruption had completely developed the patienufelt better, 
which was the case also without blankets. But I learned something 
from these experiences: to wit, keep busy and you are in line to 
receive credit for whatever salutary results ensue. 

Grandmother had other abilities. Diagnosis of eruptive diseases 
is not always easy and I remember one patient whose eruption 
was atypical. I reserved judgment. The grandmother arrived. She 
gave a sniff or two as she untied her bonnet. “Measles,” she re- 
marked tersely. I concurred, though I did not know at the time 
that measles could be diagnosed by the smell. But Grandmother 
was not the only one who contributed to my education. There 
were the old prairie doctors who had never seen a medical school 
but had learned many things by experience. One of them taught 
me a lesson I still remember. I was called in consultation to deter- 
mine the nature of an epidemic in a neighborhood in which many 
young adults had died. The eruption was like measles, but in the 
midst of some of the patches of eruptions were papules which 
looked exactly like smallpox. The old doctor said it was measles 
and events proved he was right. I had never heard of this com- 
plication of measles. My diagnosis was hemorrhagic smallpox. 
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That came the nearest to anything like it I had ever seen. The 
lesions were hemorrhagic all r^ht, but what I did not know was 
that they could occur in measles. However, it made little differ- 
ence so far as the patient was concerned, for when hemorrhagic 
either disease will nearly always kill the patient. The important 
point was that my dignity received a terrible jolt. It has since re- 
ceived a lot of other jolts. In fact, it has been jolted until it has 
disappeared in the circumambient atmosphere. But it is no loss, for 
as one increases in experience dignity loses most of its value. 

Leaving these abstractions, we proceed to the consideration of 
concrete cases as one met them in country practice. These in- 
cluded just about every disease the human being is heir to; one 
had to be prepared to meet anything, not only in the nature of 
disease but also meddlesome neighbors and friends artd the dog 
when he made a country call. It was legal to shoot the dog. 

Usually the call was brought by a horseman who dashed up 
the street on a foaming steed. The movies never produced any- 
thing quite so spectacular. The young doc usually answered the 
call in the same fashion: that is, at first — for he soon came to see 
how theatrical it was. During the trip he had plenty of time to 
reflect on the responsibility which awaited him when he reached 
the patient’s bedside. To a young and untried doctor this anticipa- 
tion was worse than the reality, for a case seldom turned out to 
be as serious as represented by the messenger. Almost anything 
from hysteria to postpartum hemorrhage might confront him. 
The hired man or a boy of the family usually brought the call be- 
fore there were telephones. Generally, the messenger knew only 
that there was need for haste and nothing could be learned in ad- 
vance as to the nature of the illness, though sometimes the hired 
man would announce that it was about time for an increase 
in the family. The vulgar might laugh at such a remark but it 
merely reflected an observant mind. 

This lack of preparative information worked a double hardship. 
The doctor was neither able to take suitable supplies for the con- 
dition he was to meet nor to determine which of several calls re- 
ceived simultaneously was the most serious and should be answered 
first. I always followed this rule: children first, next women, 
then old men, and finally the adult males. Known cases of hys- 
terics came last. The reason for giving priority to children was 
that they becorne violently ill suddenly and require early atten- 
tion; hours counted. Then too, as it has sometimes been facetiously 



GREAT ADVENTURES IN MEDICINE 


434 

remarked, if haste was not exercised the child might recover be- 
fore the doctor arrived. More ^riously, the family might have 
one of those curious compilations, What to Do until the Doctor 
ComeSy and might do it too. One hoped to get there before they 
did. We know now how important haste is in cases of acute ab- 
dominal disease, notably in beginning appendicitis and intestinal 
perforations. In those days the acute intestinal disease of child- 
hood, more than any other disease, justified haste in applying treat- 
ment. 

As an aside I may mention that once I was confronted by some 
ladies who requested that I relate to them instances where I had 
arrived just in time to save a patient’s life or, per contra^ had got- 
ten there just too late. I replied that at the moment I could not 
think of such an instance but I could recall a number of instances 
when I arrived too soon — ^when, in fact, it would have been bet- 
ter for both doctor and patient if I had never arrived. This was 
perhaps an overstatement of fact in both directions. My idea was 
to combat the general notion that the hurry hither and yon of 
doctors is in most instances byplay. Even today the young doctor 
if nabbed by the police for speeding has as excuse an urgent call. 
If he doesn’t hurry he may receive unjust criticism. A case in 
point. Once a hospital was criticized in a column-long^front-page 
article because an ambulance delayed half an hour in picking up a 
patient who had fallen. Yes, he had fallen several times and in 
several ways. In fact, he was just plain drunk. He had chosen his 
bed — to wit, the gutter — and he had a legal right to occupy it, I 
reckon. At least the public was misled, or at least that portion 
which was as dumb as the reporter may have been misled. 

The young doctor naturally took things more seriously than 
the seasoned old doctor, both because of the desire to establish 
himself in the community and because of the belief that his serv- 
ices always were of great importance. That is to say, his ignorance 
approached that of the patient. Then, too, the old doctor knew the 
people, both physically and financially, and if the patient’s com- 
plaints were negative, he had urgent business elsewherd. One of 
my first caffs will explain why. A boy came galloping to my 
house, the horse covered with foam, knees shaking and obviously 
at the point of dropping in his tracks. The boy, eyes bulging, 
diouted: “Come quick. Doc, Mother’s terribly sick.” I hastily 
hitched my horse and made the seven miles in considerably less 
than one hour — ^some driving! I rushed into the house only to find 
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an assortment of women solemnly sitting about a stove doing 
nothing— except talking, of course. I asked, “Who’s sick.J»” The 
lady of the house calmly answered: “Well, Doc, I reckon it’s me. 

I ain’t really sick, but I’ve been porely since Christmas and so Pa 
thought I better see a doctor. I didn’t feel like ridin’ to town so 
we sent for you because you are the new doctor.” The signifi- 
cance of that last remark escaped me at the time, but I soon 
learned that they never paid any doctor anything and that estab- 
lished doctors turned a deaf ear to them. That is the way with 
deadheads. They make their call sound urgent in order to break 
down whatever sales resistance the doctor may have. Another 
thing this case taught me was that deadheads will call the doctor 
for minor ailments, whereas in similar circumstances those who 
expect to pay will go to his office. In this case the patient’s family 
of ten or more children seemed to be the trouble. Any experienced 
doctor can tdj from these remarks what was wrong with her. 

This family was interesting in another respect. There were no 
beds for most of its members. All the boys were sewed into their 
clothes in the fall when cold weather approached. At bedtime 
blankets were thrown on the floor and the youngsters lay down 
on them, clothes and all of course, and were asleep at once. They 
woke up in the morning all dressed and ready for pancakes and 
’lasses. In the spring the clothes were ripped off and the child 
saw himself, for the first time in a number of months. This was 
before we learned about the more abundant life. The interesting 
fact, anthropologically speaking, is that the people did not know 
they were suffering any hardships. It all depends on the point of 
view. 

Even more trying than the false alarmist were those who in- 
variably called the doctor about eleven at night. Such calls be- 
came more numerous after telephones came into use at about the 
turn of the century. Usually the background was something like 
this: an ailing child would keep the mother worried all day until 
Father came home. The hungry father took Mother’s report 
lightly at first. But after a few hours, tiring of the child’s lamen- 
tations, which interfered with his sleep, the father would send 
one of the boys after the doctor. One father I knew boasted that 
he never called a doctor before midnight and thus made him earn 
his money. Of course, this fellow never paid the doctor, so that 
phrase “earn his money” was merely a facetious hyperbole. . . . 
Tiring of this sort of thing one night, I phoned a chronic offender 
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at eleven o’clock that I most see him at once about an important 
matter that concerned us both, a matter that would not bear dis- 
cussing over the party phone. He demurred, saying he had been 
asleep in bed and that he was not feeling well. He had caused me 
this same feeling many times and I had known he would be in bed 
when I telephoned. 1 repeated my message in louder tones and 
hung up the receiver with a bang. In about an hour I heard a 
horse clattering, rapidly coming down the road. When he came 
to my door I feigned sleep but at his second knock I admitted 
him. Then I told him very calmly that I wanted him to bring me 
that load of hay he had promised. Being on a party line, one of 
the neighbors learned the facts and there was much kidding. The 
result was a greater respect for the doctor’s hours of rest through- 
out that neigborhood. But in a measure he got even, for the hay 
he brought me was all weeds, wholly unfit for horse feed. 

The doctor learned to know his families, and calls from such 
people as these were usually passed up for a while in the hope 
that in the meantime a legitimate call might come from the same 
neighborhood. One could then answer the call without feeling 
that the expenditure of time and effort was a total loss. Such pa- 
tients as I have described called the doctor for the most trivial af- 
fections, because they never intended to pay him forJtiis trouble. 
The country doctor cannot bluntly refuse a call just because the 
patient is a confirmed and joyous deadhead. People of this class 
do sometimes die, though I cannot at this time recall a case. If 
such a thing did occur the doctor was censured, even though 
everybody knew it was good riddance. 

I never refused a call, no matter what the condition, or 
what the chances of remuneration. When I announced that I 
wished to study medicine my father asked me to promise never 
to refuse to attend a sick person, whether he could or would 
pay or not. My father, being a farmer, did not realize how exas- 
perating patients can be or how useless some calls. I have kept 
the faith: that is, almost. I have always refused to attentj a drunk 
with a headache. I figure that he might as well suffer from the 
present headache as from the one he will acquire as sqon as he 
is relieved. This may sound complicated to some persqns but it 
will be perfectly clear to others, I am sure. 

ThcrAy hangs a tale. Wc had in our town a chronic inebriate. 
One day I saw him zigzagging down the sidewalk. Early that 
evening the wife called to SRy that her husband was very ill. I 
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assured her I could substantiate her statement, for I had seen 
him a few hours before. 1 advised that she put him to bed, ex- 
pressing my belief that he would be all right in a few days as 
had been the case many times before. A few hours later she called 
again, reporting that her husband was dying. I replied that in that 
case it was not a doctor she wanted but an undertaker. This gave 
me an idea. I called the undertaker and informed him that Mr. X 
was in need of his service. Would he attend.^ As is the wont 
with morticians even today, he expressed deep sorrow, but in a 
tone that indicated grief would not incapacitate him for business. 

I thought there might be interesting doings, so I cut down the 
alley and across lots and hid in the shadows of the house. Soon 
the undertaker approached in his wagon, with his assistant. There 
were at that time no mortuaries and a body was 'laid out” in the 
parlor or living room of the late lamented. This undertaker was 
up-to-date and carried a board and a pair of “horses” on which 
to place the board. On arrival he found the door slightly ajar, bur 
no one visible. Gently pushing open the door, he entered and 
quietly arranged the board on the supports ready to receive the 
relict. Just then the wife came in from the kitchen and, recog- 
nizing the undertaker, let out a shriek. This partly aroused the 
patient and he fixed the undertaker with an uncertain gaze. Spying 
the board, prepared to receive his remains, he sat bolt upright. 
He took one good look, and then let out a howl that frightened 
children four blocks away. The bed stood in front of a screened 
window. The patient dived through the screen of the very win- 
dow through which I was peeping, carrying the screen with him. 
He lit running and after two hours’ search his friends found him 
crouched in the corner of a fence many blocks from home. 

He stayed sober for the remainder of his sojourn in our town, 
some three years. I have always remembered with a devilish 
chuckle that this man’s coworker was cured of his bibulous habit 
during a revival, but his cure lasted only nine months while my 
low-comedy one lasted at least three years. I took delight in re- 
minding the local minister of the relative merits of the two treat- 
ments, because while the professional soul-saver, whom the local 
minister had called to his aid, was conducting the revival I treated 
him for a disease decent people do not get. 

But to return to our mutton. What the doctor did when he 
reached the bedside can best be illustrated by citing actual events 
recorded in my casebooks. Naturally, the diagnostic problems 
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varied greatly. In some cases the probable diagnosis was at once 
apparent; in many^ careful study was needed, and, voce dulciy 
the patient just got well — or else. This was not so bad as it sounds, 
for as already related, diagnosis or no diagnosis, about all one 
could do in many cases was to relieve the symptom^* and to do 
this no pathologic diagnosis was needed. One of my colleagues 
diagnosed typhoid as malaria in all cases and he had the leading 
practice in this community: that is, for a while. Most doctors 
claimed to be able to break up a case of typhoid fever or “typhoid 
pneumonia” — “if called soon enough.” I was too stubborn to 
follow this policy and boldly declared that if they had it they 
kept it until they recovered, that the breaking-up claim was all 
bunk. This cost me heavily, but only for a time. The fates are in 
the end kind to the stubborn. 

The usual procedure for a doctor when he reached the patient’s 
house was to greet the grandmother and aunts effusively and pat 
all the kids on the head before approaching the bedside. He 
greeted the patient with a grave look and a pleasant joke. He 
felt the pulse and inspected the tongue, and asked where it hurt. 
This done, he was ready to deliver an opinion and prescribe his 
pet remedy. More modern men had a thermometer and a stetho- 
scope. The temperature was gravely measured, and* the chest 
listened to — or at. 

That^itual was followed by every experienced physician. I had 
ideas of my own. I passed the aged female relatives up, ignored 
the children and proceeded with the matter at hand. This was 
not based on bravery on my part, but ignorance. I had not yet 
learned that most of the things one needs to know in the practice 
of the art of healing never get into the books. But there were 
compensating factors. I at least examined my patients as well as 
I knew how. My puerile attempts at physical examination im- 
pressed my patients and annoyed my competitors, which, of 
course, I accepted as a two-time strike. Word went out that the 
young doctor “ain’t very civil but he is thorough.” Onl^ yester- 
day one of my old patients recalled that when I came ti see her 
young son I “stripped him all off and examined him over.” 
Members of that family have been my patients for the intifervening 
forty years, so impressed were they. Incidentally, it may be men- 
tioned that in this case I discovered a pleurisy with effusion which 
had not been apparent to my tongue-inspecting colleague. 

The great majority of the country- doctor’s calls were for 
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trivial and obvious conditions, such as sore throat with or without 
special involvement of the tonsils, recognizable at a glance. 
Grandmother might have a renewal of her attacks of bronchitis 
or asthma, or Father might have lumbago or rheumatiz. These 
conditions could sometimes be diagnosed while one was driving 
into the yard. Simple remedies sufficed and one came a day or 
two later to see how the patient was progressing. 

If there was an injury involving the skin one sewed it up with- 
out ceremony. The patient was supposed to submit to this without 
a squav^k. If the kids received the injury while up to devilment 
they stood it heroically, but if they received it in line of duty 
they did not fancy, there were likely to be loud lamentations. 
But the ordeal was brief. In case of fracture one went out in the 
barnyard and hunted himself a suitable board, a loose one if he 
could find it — otherwise he forcibly removed one from its moor- 
ings. From th^e he fashioned a splint, perhaps with the aid of a 
bed sheet, if there was such a thing in the house. X-rays were 
unknown but the results obtained by the country doctor of 
experience were surprisingly good. At least none died as now 
sometimes happens when fractures are operated on. Legs, it may 
be mentioned, in those days were regarded as things to be used, 
not to look at. Therefore, if a useful limb resulted, everybody 
was satisfied, even though the result was not a thing of beauty. 

Though many of the calls involved trivial and ephemeral dis- 
eases, there were many serious and arduous problems to meet such 
as try the souls of even experienced men. At the top of these stood 
epidemics of typhoid fever. My introduction to this disease 
was an epidemic of sixteen cases scattered over a wide territory. 
This number required a great deal of time, since it was supposed 
that an attentive doctor would see each patient at least once a 
day — during the most serious period of the disease sometimes 
several times a day — and stay all night at the terminal stages. 

Happily, no other disease, I can now say, demanded so much 
of the doctor as typhoid fever. This disease is so insidious and 
protean in its onset as to try the skill of the most learned. Obvi- 
ously, it was a great scheme to diagnose any sort of obscure dis- 
ease as typhoid fever, as my competitors did. For if the diagnosis 
proved wrong the doctor could say he had broken it up; if it 
proved correct he got credit for great diagnostic acumen. This 
worked a great hardship on me, but I stuck to my guns. Word 
filially went around, “That boy is honest.” 
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The history generally gleaned on the first visit was something 
like this: headache and backache for a few days with complete 
loss of appetite. Usually there were general abdominal pains 
most marked in the appendicial region. Abdominal distention soon 
followed. Fortunately for our peace of mind, appendicitis was not 
operated on in those days, and the responsibility of a differentia- 
tion was not great. So one just waited to see which it would turn 
out to be. If there were other cases of typhoid fever in the family, 
or even in the neighborhood, this was sufficient to make the diag- 
nosis of typhoid fever probable, even in the early stages. Examina- 
tion showed a distended abdomen, some tenderness and gurgling 
in the region of the appendix. Later, in many cases, rose spots 
appeared on the abdomen and, to the practiced eye, clinched the 
diagnosis; but my eye then wasn’t very practiced. The temperature 
varied usually with the duration of the disease, gradually ascend- 
ing day by day until the maximum of 104° or 105° was reached. 
In the early days there were no laboratory tests to be made and 
observation of the course of the disease was the only means of 
arriving at a diagnosis. 

As the fever increased, the tongue and lips became covered 
with a dirty crust and there was a low muttering delirium. 
As the end of the third week approached, the possibility of the 
dreaded hemorrhage and perforation kept both doctor and family 
in a high state of dr^ad, and every change that might indicate 
the advent of these disasters was keenly watched for. If any 
untoward symptom appeared, a messenger was dispatched for the 
doctor, though there was nothing he could do when he got there. 
Irritating occurrences were common. Sometimes a new arrival, 
usually an ancient relative or the minister, observing the patient 
for the first time, would express the opinion that the patient did 
not look right and advise that the doctor be called. This, of 
course, was to impress the relatives with their great interest in the 
welfare of the patient. Such solicitude was noted particularly if 
the patient was a rich uncle. Fortunately ministers always visited 
the patient in midafternoon and one could answer the c^ll before 
bedtime. I suggested to one young divine that in my opinion his 
great solicitude for the patient was inspired by the large number 
of young chickens in the barnyard. 

Those weary trips were galling because one was fully con- 
vinced before starting that the cdl was wholly useless and was 
instigated by some fool interfering with what did not concern 
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him. One cannot blame the doctor for educating the cleric not 
to butt in. One could not refuse the call because a complication 
might actually have developed and, if it had, the death of the 
patient would be attributed to the negligence of the doctor. There 
being no lawyers, there were no malpractice suits. Malpractice 
suits, it may be remarked in passing, are dependent on the presence 
of a lawyer in a state of malnutrition, and have no relation what- 
ever to the acts of the doctor. The doctors of that day were tried 
at the quilting bees of the community, not in courts of law. This 
made it necessary for the doctor to make a display of great 
activity, a show staged for the benefit of the relatives. Those who 
feed on this sort of bunk now employ irregulars, who surpass 
regular doctors in the practice of legerdemain, though some of 
us were quite skilled in that line when occasion required. 

Under certain conditions the doctor was able to be of some 
service. When, the stage of high temperature and delirium was 
reached cold sponging was demanded, or at least that was the 
consensus of professional opinion at that time. There being no 
trained nurse, it fell to the doctor’s lot to do the job. It usually 
required one to two hours of sponging to reduce the tempera- 
ture to 103®. One was rewarded for his efforts by seeing the 
patient sleep peacefully, free from muttering, for several hours. 
I want to say to the young doctors of today that two hours spent 
bathing a delirious patient seems quite a long time. Occasionally 
a mother or a neighbor would undertake the task. 

Typhoid fever, like most infectious diseases, had a way of 
affecting chiefly the most ignorant, and I might say the most 
impecunious also, so that all the doctor got for his pains was the 
satisfaction of doing his duty and the knowledge that perhaps 
he had saved another moron to join the great group of unemploy- 
ables. The disease, of course, did not confine itself to this class, 
and distressingly often attacked those who were stricken while 
aiding an unfortunate neighbor. I know the graves of several 
such victims. I may say in passing that I figured up the per hour 
collections in an epidemic of typhoid extending over three 
months. It averaged a little less than twenty cents an hour, not 
counting the expense of the team. 

Though a typical case of typhoid fever was usually easily 
enough diagnosed — ^that is, if one observed it for a week or two — 
many diagnostic problems presented themselves. An apparently 
typical pneumonia might end up as a typical typhoid fever. I 



GR£AT ADVENTURES IN MEDICINE 


442 

made such an error which caused me great distress. Just at that 
time Osier reported three cases in which he made this same mis- 
take. I felt better then. Sometimes a typhoid patient would begin 
with a sudden severe pain in the region of the appendix. Since, 
as noted, appendicitis cases were not operated on, a diagnosis was 
just a matter of professional pride. After appendicitis became an 
operable disease, many useless operations were performed. Igno- 
rance sometimes saves the doctor from doing foolish things. 

The disease sometimes runs a very peculiar course. One of my 
patients ran a temperature for nearly twenty weeks. Some ran 
the usual course, were temperature-free for a few days and then 
started all over again. Most perplexing were two husky young 
farmers who began their disease on almost the same day and 
progressed uniformly in a typical way. On about the tenth day 
one developed a severe headache and neck retraction. I stayed 
with him through the whole night. Nothing I could or dared to 
do relieved him. At daylight he died. Spinal punctures were 
then unknown. I hastened to visit the other patient and found 
him peacefully eating his breakfast, fever-free. 

At the end of this grueling summer I emulated my patients and 
took typhoid fever myself. 

During the summer season digestive-tract diseases ’Were com- 
mon, particularly among children, and when I was not sponging 
typhoid, patients I was' giving enemas to convulsed babies. Doing 
this, I have no doubt, saved the lives of many children. There 
was no ice, no sanitation, and there were few screens. Many chil- 
dren died in their second year, that dreaded “second summer.” 

When word came that a baby was in convulsions, I would drop 
everything else and hasten to attend. I would find a child in 
convulsions, with a temperature of 105°. A hasty dose of castor 
oil was administered, followed by an enema which was perhaps 
repeated. If the convulsions did not cease the child wais placed 
in a tepid water-filled washtub. After the convulsions Ceased it 
was given salol and bismuth. One of these children that } bathed 
for six hours one night is now in a penitentiary. At least he is not 
listed as unemployed, and that is something. Nearly all niy babies 
recovered, whereas those my colleagues treated with* Dover’s 
powders or other opiates died. This experience gave me^ my real 
starts The word went out, “That young doc stays with them until 
they get well or die.” 

In looking back over forty years I am glad to say no branch 
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of medicine has made greater advances than chat dealing with 
the feedii^ of babies. The young specialists in diseases of chil- 
dren, inheriting the modem knowledge from their teachers, know 
nothing of the trials of long ago. The art of feeding has now 
reached such a state of perfection that the acute convulsive 
diseases are now almost unknown. 

If I were a great ardst given to paint but one picture 1 should 
depict a young mother sitting before the crib of a convulsing 
baby, with the crushed father in the background. In cases of 
tragedy the mother nearly always stands up better than the father. 
No one who knows women as well as the family doctor ever 
calls them the weaker sex. That phrase was spawned in the parlor 
by some goof who did not realize that the “weakling*' was pulling 
in the line. 

Convulsions in adults, as seen in lockjaw, for example, are ter- 
rible to wimeis, but they are infinitely worse in a child with 
so-called summer complaint. The cherubic little body is contorted 
into the most impossible shapes: eyes half open, the balls rolled 
upward; face twitching and pale or bluish-white. After a few 
minutes of violent muscular contraction there is slight relaxation 
and one hopes that it is ended; but not for long, because the 
contractions soon reappear, perhaps even worse than before. With 
slight variations this may continue for hours, even days. Usually 
after a time a diarrhea begins and the child rapidly emaciates, 
becoming quickly only a skeleton, a mere shadow of its former 
self. The convulsions are generally absent now, but the tempera- 
tures rises rapidly, trying the registering capacity of the clinical 
thermometer. The child lies panting, head buried in the pillow. 
The limbs grow cold. There is a slight quiver. The emaciated 
little limbs suddenly straighten, then relax. The child is dead. 

I have done many desperate and, I hope, life-saving operations 
but nothing gives me so much pleasure as the memory of those 
battles with convulsed babies. To see the contracted limbs relax, 
the head lift itself from the depths of the pillow; to see the light 
return to the mother’s eyes, and the smile to her lips — that is one 
of the greatest experiences in life. In that final day when Peter 
says, “You arc one of those bloomin’ docs. What did you do.^” 
I shall say, “I did it to even the least of these.” 

I know of what I speak. I have sat and watched my own little 
daughter in convulsions for twelve hours, as utterly paralyzed 
with terror as any layman. After a short sleep she awakened and 



GREAT ADVENTURES IN MEDICINE 


444 , 

asked, “Where is my doll?”— the sweetest words ever spoken. 
I have never attended a sick child since that day. That memory 
freezes the marrow of my bones after more than thirty years. 

Of course, all sorts of cases were interpolated. My first stomach 
patients were a husband and wife with identical symptoms. I 
could not risk my whole practice on one line of treatment, so 
I gave one antacids, the other hydrochloric acid. Both promptly 
recovered. They thought it was wonderful that while they both 
seemed to be identically affected the young doctor discovered a 
difference that required a different treatment. I recently met the 
living member of this excellent couple, in good health and still 
grateful after more than forty years. Such an experience is what 
makes hard labor worth while. It also illustrates the value of fast 
thinking — and, incidentally, of keeping one’s thoughts to himself. 

Similarly happy was my experience with my first case of 
prostatic irritation. Strumpel’s Practice stated either salol or boric 
acid could be used. Instead of tossing a coin I combined them. 
He got immediate relief. I still use this combination. 

Patients are grateful in proportion to the relief obtained, even 
though the condition does not threaten life. The hardest fight 
with snowdrifts I have, ever made found at its end an ischiorectal 
abscess. The patient suffered intensely and a simple^opening of 
the abscess, of course, brought instant relief. He thought I had 
saved his life. In such situations the diplomatic doctor does not 
dispute his patient’s opinion. He just looks grave and modest and 
for this he need not apologize, since he is up against the law of 
averages. He is sometimes praised for doing nothing and often 
condemned for failures that are inevitable, despite the fact that 
his measures are both correct and timely. There is one consoling 
thought: it is generally the ignorant who condemn the doctor. 
Intelligent people give him credit for doing his best though it 
be futile, or even unwise or mistaken; having achieved something 
themselves in their own lives, they know that, contrary to the 
teaching of the Sunday schools, to do our best is ciften not 
Enough. 

Of different import was a case of empyema. To answer the call 
eight miles from town I battled mud for three hotrS. As I 
entered the sickroom I saw a boy fourteen years of age half sit- 
ting up in bed in deep cyanosis, with grayish-blue skin and heaving 
chest, his mouth open and his eyes bulging. It seemed that each 
gasp would be his last. I threw down my instrument roll, sat flat 
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on the floor with my legs spread under the bed. Grabbing a 
scalpel I made an incision in his chest wall with one stab — he was 
too near death to require an anesthetic. As the knife penetrated 
his chest a stream of pus the size of a finger spurted out, striking 
me under the chin and drenching me. After placing a drain in 
the opening, I wrapped a blanket about my pus-soaked body and 
spent another three hours reaching home. The patient promptly 
recovered and is now a useful citizen in his town and recently 
voted for Landon, but I have never recovered from the memory 
of that pus bath. Bah! 

Just before I began the practice of medicine many women in 
this neighborhood died of puerperal fever, chiefly due to one 
doctor who divided his time between practicing medicine and 
raising hogs. It was his practice to administer a large dose of 
ergot in order to hasten labor so he could reach home in time to 
feed the He sometimes washed his hands after the comple- 
tion of labor but never before. After making a digital examination, 
he used his pants — that is, trousers east of the Alleghenies, as a 
towel. 

I was called to see one of his patients in the very first months 
of my practice. The following, printed elsewhere, is a better 
description than I could write now: 

A woman in her eighth puerperium had been overcome 
on the third day after labor by a violent chill and high fever. 
When I saw her on the fifth day she lay motionless, eyes 
sunken, wide open, and fixed. Her respiration was labored 
and rapid and despite this labor her color presented a mix- 
ture of waxy pallor and cyanosis, as though some vulgar hand 
had soiled a marble statue of Distress, or Nature herself was 
seeking to soften the awful picture to spare the untried sensi- 
bilities of the embryo Aesculapian. The distended intestine 
found little resistance from the lax abdominal muscles and 
ballooned out to an astonishing degree. My first thought as 
I saw the patient lying in bed was that a canopy had been 
formed for her out of barrel hoops to prevent friction from 
the bed-clothes. My astonishment at finding the whole mass 
was belly knew no bounds. My eyes at this sight, I am sure, 
rivaled the patient’s in fixity and wideness and my respiration 
was equally labored. As I sought to feel her pulse the cold 
clammy skin made me shrink and as I sought the pulse I 
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could find but a quivering string and because of the pounding 
of my own heart I never knew its rate. As I turned from 
this scene, standing about the room were the seven older 
children, the eldest a girl of twelve. These, too, were wild 
eyed and short of breath. Approaching the cradli^ I sought 
to calm myself by viewing the child. Much to my consterna- 
tion here lay a replica of the mother herself. The infant 
vainly sought to emulate its mother in girth of abdomen but 
far exceeded her in rate of respiration. In one particular only 
was there essential difference. Instead of the waxy gray of 
the mother it presented a peculiar ochre yellow, the result 
of cord infection. 

Noting my discomfiture, the old doctor with whom I was in 
consultation said, “Never saw anything like it, did you, boy?” 
I had not, nor have I since. 

I have the greatest pleasure in reporting that no case of puer- 
peral fever has happened to me or any of my assistants. In fact, 
puerperal infection is rare, really almost unknown, among coun- 
try doctors. The disease is not so rare, I read, in the hands of 
specialists in lying-in hospitals. I say this with pride in the country 
doctor, not in derision -of the specialist under ideal surroundings. 

There were many trials for the country doctor in attending 
labor cases. The following stands out. The patient was nearly 
forty years of age, small, chunky. A glance indicated that a 
difficult job was ahead. Only the husband was with her. The night 
was stormy. As soon as I arrived the husband, a half-wit, departed 
for a destination unknown and I was left alone with the patient. 
There was a little stove and a basket of corncobs. After a delay 
of many hours it became evident that instruments would be 
required. I had no anesthetic. The patient was in great distress. 
Her intelligence was just one jump ahead of her husl^and’s. It 
was necessary to get on the bed and hold the patient’s legs with 
my knees while I applied the forceps. I finally got a fine boy who, 
despite the none too high estate of his parents, grew u^ to be a 
fine young man. I felt that he was in a measure my biy, for I 
had earned him. He died in the war to save democracy, or to end 
wars, or whatever it Xvas. 

In most cases there was some woman about to care for the new 
arrival. Sometimes there was no one but the husband. A husband 
in a case of this sort is just one big cipher. In my first cases in 
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such circumstances I attempted to wash the new arrival myself. 
Trying to wash a new baby is some sleight-of-hand job. Naturally 
I had no lap, so 1 would place the object of my efforts on the 
kitchen table, which was invariably covered with oil cloth. 
These youngsters are as slick as greased pigs. So, in order to 
prevent the baby falling to the floor, I was obliged to grasp one 
leg firmly with one hand, which left only one available for per- 
forming the ablutions. After a few such experiences 1 carried a 
bottle of sweet oil and just anointed it all over, rolled it in what- 
ever was available and allowed it to await the ministrations of 
more experienced hands. 

Even conducting a labor lone-handed was not the worst that 
could befall one. Some of the mothers or mothers-in-law were 
considerably worse than useless. My assistant and 1 had an expe- 
rience that illustrates this. It was a case in which instruments 
would be nj^eded and I worried about how to get rid of that 
mother. Pha^ no need to worry. That resourceful assistant of 
mine was seldom at a loss in meeting any situation. He stared 
at the mother for a moment and asked if she was subject to heart 
disease. She stammered that she had been, though obviously it 
was a new thought to her. He stated very solicitously, after he 
had listened to her heart, that it would be safest for her to go out 
into the yard, as it might be necessary to give the patient an 
anesthetic. She not only went into the yard but across the barn- 
yard into the pasture beyond. After everything was attended to 
she was recalled. 

The most common pests were those who urged that something 
should be done to hasten labor, declaring that their doctor always 
gave them something to hasten the process. This type I set to 
boiling water, stating that it might be necessary to give the 
patient a Sitz bath. It takes quite a while to boil a tub of water 
in a teakettle. This kept them busy in the kitchen boiling water 
and out of the wav until labor was terminated. Of course, one 
never intended to make use of the tub of water. . . . 

Whether an incident is funny or tragic often depends on the 
viewpoint. Here is a case. I received a call from a doctor in a 
neighboring town. He had a patient, a young lady afflicted with 
a serious heart disease. Would I come? I would. It was a rainy 
day and the road was a sea of mud. I drove my horse until he 
became exhausted. Then I importuned a fanner to take me the 
rest of the way. His outfit was a farm wagon and a very 
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sophisticated span of mules. When I arrived at the house the 
family doctor was awaiting me. The patient had been employed 
in a neighboring town. Previously always in the best of healthy 
she had suddenly been taken seriously ill. The symptoms were 
very confusing to the doctor. Rapid respiration was all he could 
see and he concluded the trouble was a weak heart. 1 saw a fine 
plump girl with pink cheeks. She had been weeping. Her pulse 
was slower than mine and as regular. Knowing the disposition of 
the doctor, I asked him and the family to let me talk to the 
patient alone. It was a risk but necessary. I sat down on the edge 
of the bed and talked to her like a child, for she was only a child, 
though nineteen years old. “Now tell me,’’ I began, “now tell 
me just what happened to him.” She burst out weeping. “I don’t 
know,” she sobbed* “He just up and married another girl.” I 
inquired in detail all about him, his appearance, his occupation 
and all that. No occupation, very handsome, with brown curly 
hair. I evaluated him in my own way. Handsome men, I volun- 
teered, live off either the earnings of their wives or of their 
fathers-in-law. The commercial value of curly brown hair, figured 
in terms of buckwheat cakes, I opined, was not very high. 

I talked to her at length on how fortunate she was that fate 
had intervened for her; Mere child, fine figure of a girl, beautiful 
face, young, she had no need to grieve. In calling a young girl 
beautiful one runs no risk of offending. One may take a cue 
from Hie newspapers. Every female that gets into devilment, if 
under seventy years of age, is referred to as “attractive.” This, 
I presume, is following the usual newspaper habit of giving the 
people what they want: to wit, bunk. I explained to her that fate 
had much better things in store for her. I administered this sort 
of talk for a while and finally her face began to relax, just as 
that of a nine-month-old baby does when she is about to reach 
out her arms to you. I wrapped a blanket about her and said, 
“Let’s go out and tell Mother you are all right.” She tripped 
lightly out of the bedroom, through the living room? and into 
the kitchen where the family doctor and the family weile talking. 
The mother’s look as she beheld her smiling daughtef walking 
for the first time in weeks was something you do riot see in 
books. “She will be all right,” I assured the doctor. Theft I sought 
the farmer and his mules and made the trip home; elapsed time, 
fourteen hours for the round trip. Now, is this tale funny or is 
it tragic? 
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In the same community, some years later, I received a call from 
that same doctor. A girl was in a terrible condition. She worked 
in a neighboring town and had come home sick, with a high 
fever and in terrible pain. That sounded suspicious but I could 
learn nothing further from the doctor. Mud as usual, and the 
team walked every foot of the way. Time, seven hours. The 
doctor was awaiting me. He announced that since calling me the 
patient had become much better and was now quietly sleeping. 
She had an abscess where no lady ever has an abscess. The abscess 
had burst of its own accord and the patient was at once relieved. 
There was nothing to do professionally but I did make some 
remarks of a general nature. I had read during the trip out; I 
was too mad to read on the way back. I made uncomplimentary 
remarks, with special reference to professional incompetency and 
the general cussedness of humanity, all the way back. Twice 
seven houjs.«»C)f course, having done nothing I was entitled to 
no pay. But then that family never paid anyone anyway, so 
there was no occasion to make a concrete application of this 
remark. Five dollars for the team and fourteen hours on the road 
was all I was out. Personally I never could detect any humor in 
this incident. 

Another case had a decidedly amusing feature. I was called to 
see an old Civil War veteran with a chestful of fluid which caused 
him much difficulty in breathing. That the family doctor had 
made the correct diagnosis was proved by examination. While I 
was preparing my apparatus to relieve the old man of his fluid 
he bawled out, “Say, Doc, you are the homeliest man I seen since 
I saw Old Abe.” “Say, Pa, you better shet up,” his wife called 
from the kitchen. “Old Abe saved your hide onst; maybe this 
young feller kin now.” A death sentence for sleeping on guard 
when he was a boy in the army had been commuted by the 
martyred President. Fortunately, the old lady’s prediction came 
true; he promptly recovered. “I oughtn’t to have said what I 
did,” he said to his family doctor, who relayed it to me, “I 
mighta knowed he must be good for something or somebuddy 
wooda shot him long ago.” As an apology without loss of dignity 
this always has seemed to me a masterpiece. Low comedy such as 
this between patient and doctor was common in those days. 
Many of the older men were war veterans first and pioneers 
afterward— he-men all the while. Fearless and uncomplaining, 
they fought grasshoppers and drought uncomplainingly, voted 
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their ticket straight and asked no return. We shall not sec their 
like again. 

The foregoing may be regarded as in general the business of the 
practice of medicine followed by all of us, modified by each 
doctor’s idiosyncrasies and by the situations which Rrose. 

The more intimate experiences do not permit* telling and the 
more ridiculous would be out of place. Often, too, they are so 
intimately blended. The events recounted here are sufficient to 
give a general idea of the life we old fellows used to lead. 

The human side varied much according to the doctor’s bringing 
up and his general view of life. Despite what I have written and 
what I may write, I have always had close association with many 
ministers of the gospel and we often compared notes as to our 
personal point of view. The ministers of the old days were not 
learned in a book sense, but many were men of great earnestness 
and high purpose. These men in general had an idea that some- 
thing notable should take place at the moment of dissolution and 
seemed to think I should provide pabulum for their discourses. 
I had to tell them that saints and sinners died alike and that at 
the time of death, whatever might have been the antecedents, 
there was no pain. I have seen only one man who looked on death 
with terror and he was a sanctimonious old sinner^he pillar of 
his church, at the sight of whom one just instinctively grasped 
one’s pocketbook. « 

In most cases death is preceded by a dulling of the mental 
processes as the circulation to the brain lessens due to the failing 
heart. Those who die just go to sleep. Even in diseases in which 
consciousness is retained until the last, as in peritonitis, there is 
no fear. I have sat beside the bed of such cases and talked of 
things in general, such casual things as the prospect of quail 
hunting and the like, while the cooling hands denoted the ap- 
proach of death. Anyone who ever became unconscious during 
the course of any disease has experienced the sensatioi]| of death. 
Only favorable circumstances brought him back to consciousness 
again. \ 

In the old day wc remained with our patients during their last 
hours. We saw to it that they did not suffer. The intei^st in such 
a situation attached not to the dying but to the li^^ng. I can 
confirm that old saying that in the deepest sorrow there is no 
weeping. I have sat more than once on the side of a cradle with 
a mother while a baby died. Our eyes met as the last quiver 
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passed over the little body. She recognized as well as I that life 
had become extinct. There was no weeping. 

The saddest sight I have ever seen was at the deathbed of an 
old couple who had lived together many years. Both had pneu- 
monia. I watched the passing of the aged wife and then went 
to see the husband. I made not a sound. “Mother's dead?’* he 
queried. I did not need to answer. He closed his eyes, folded his 
hands over his chest and in a short time he also was dead. Don’t 
ask me the meaning. The finest scenes I have witnessed have been 
the serene old age of such couples. As far as 1 can see, in order 
to arrive at the same place at the same time it is necessary to 
travel together. To so travel it seems that the burdens of life 
must be borne share and share alike. Whatever the more abundant 
life may be, this, I am sure, is the most abundant death. 

Contrary to general belief, husbands are more nearly crushed 
than wives at, the death of the mate. This is confinned by the 
number of bereaved husbands who take their ow n lives on the 
graves of their departed wives. Such suicides are not unusual 
among men but are rare among women. I have said again and 
again, and 1 say it once more, that whoever it was that first 
called women the weaker sex certainly was not a country doctor. 

Doctors nowadays do not stay with their patients during the 
last scene. What do they accomplish by remaining? Scientifically 
nothing; humanly much. I know of what I speak. In the saddest 
hour of my life, at the deathbed of my daughter, on one side was 
the magnificent and always faithful Carrie the nurse, on the other 
side the incomparable Dr. Campbell, calmly applying measures 
of resuscitation which he and I knew were utterly futile. Yet 
futile though it was, the battle of these professions inspires an 
indescribable measure of comfort. I know that my last conscious 
moments will picture that scene: nurse on one side of the bed, 
doctor on the other. Though scientifically futile, if my presence 
in a similar situation ever brought an equal amount of comfort 
to anyone I am sure it was more worth while than anything else 
I have ever done. Our mission in life is to lessen human suffering 
as much as we can. 

On the whole those arduous experiences were liappy days. 
When the roads were good and the trip not too long I took my 
black-eyed little daughter with me. Later on, she had a sister who 
was anything but black-eyed and another sister halfway between. 
No one ever achieves more than that, a reasonably assured living 
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and happy children. No music of earth has greater wonh than 
the prattle of a healthy child, it is said. I was established in 
practice, all school debts paid, eating three meals a day, with a 
prospect of earning enough to educate my children. Nobody 
expected anybody to break up typhoid fever or ptieumonia and 
the diagnosis of typhoid fever was often a long and even uncertain 
procedure. Also there sometimes were diseases that just could not 
be diagnosed with certainty, and a confession of these facts im- 
plied not ignorance but courage and honesty. I had arrived. 
Beyond this fundamental fact no doctor ever achieves a higher 
estate. 

1^38 


The Young Practitioner 

OLIVER WENDELL HOLMES 

The occasion which calls us together reminds us not a little of 
that other ceremony which unites a man and woman for life. The 
banns have already been pronounced which have wedded our 
young friends to the profession of their choice. It remains only 
to address to them some friendly words of cheering counsel, and 
to bestow upon them the parting benediction. 

This is not the time for rhetorical display or ambitious elo- 
quence. We must forget ourselves, and think only of them. To us 
it is an occasion; to them it is an epoch. The spectators at the wed- 
ding look curiously at the bride and bridegroom; at the bridal 
veil, the orange-flower garland, the giving and receiving of the 
ring; they listen for the tremulous “I will,” and wonder what are 
the mysterious syllables the clergyman whispers in the car of the 
married maiden. But to the newly-wedded pair what iteaning in 
those words, “for better, for worse,” “in sickness and h health,” 
“till death us do part!” To the father, to the mother, ^ho know 
too well how often the deadly nightshade is interwove^ with the 
wreath of orange-blossoms, how empty the pageant, how mo- 
mentous the reality! 

You will not wonder that I address myself chiefly to those who 

• A Valedictory Address delivered to the Graduating Class of the Belle- 
vue Hospital College, March 2, 1871. 
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are just leaving academic life for the sterner struggle and the 
larger tasks of matured and instructed manhood. The hour be- 
longs to them; if others find patience to listen, they will kindly 
remember that, after all, they arc but as the spectators at the 
wedding, and that the priest is thinking less of them than of their 
friends who are kneeling at the altar. 

I speak more directly to you, then, gentlemen of the graduating 
class. The days of your education, as pupils of trained instructors, 
are over. Your first harvest is all garnered. Henceforth you are to 
be sowers as well as reapers, and your field is the world. How 
does your knowledge stand to-day? What have you gained as a 
permanent possession? What must you expect to forget? What 
remains for you yet to learn? These are questions which it may 
interest you to consider. 

There is another question which must force itself on the 
thoughts qf «itany among you: “How am I to obtain patients and 
to keep their confidence?” You have chosen a laborious calling, 
and made many sacrifices to fit yourselves for its successful pur- 
suit. You wish to be employed that you may be useful, and that 
you may receive the reward of your industry. I would take ad- 
vantage of these most receptive moments to give you some hints 
which may help you to realize your hopes and expectations. Such 
is the outline of the familiar talk I shall offer you. 

Your acquaintance with some of the accessory branches is 
probably greater now than it will be in a year from now, — much 
greater than it will be ten years from now. The progress of 
knowledge, it may be feared, or hoped, will have outrun the 
text-books in which you studied these branches. Chemistry, for 
instance, is very apt to spoil on one’s hands. “2 V<?m5 avons change 
tout celd*^ might serve as the standing motto of many of our 
manuals. Science is a great traveller, and wears her shoes out 
pretty fast, as might be expected. 

You are now fresh from the lecture-room and the laboratory. 
You can pass an examination in anatomy, physiology, chemistry, 
materia medica, which the men in large practice all around you 
would find a more potent sudorific than any in the Pharmacopoeia. 
These masters of the art of healing were once as ready with their 
answers as you are now, but they have got rid of a great deal of 
the less immediately practical part of their acquisitions, and you 
must undergo the same depleting process. Hard work will train 
it off, as sharp exercise trains off the fat of a prize-fighter. 
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Yet, pause a moment before you infer that your teachers must 
have been in fault when they furnished you with mental stores 
not directly convertible to practical purposes, and likely in a few 
years to lose their place in your memory. All systematic knowl- 
edge involves much that is not practical, yet it is the only kind of 
knowledge which satisfies the mind, and systematic study proves, 
in the long-run, the easiest way of acquiring and retaining facts 
which are practical. There are many things which we can afford 
to forget, which yet it was well to learn. Your mental condition 
is not the same as if you had never known what you now try in 
vain to recall. There is a perpetual metempsychosis of thought, 
and the knowledge of to-day finds a soil in the forgotten facts of 
yesterday. You cannot see anything in the new season of the 
guano you placed last year about the roots of your climbing 
plants, but it is blushing and breathing fragrance in your trelliscd 
roses; it has scaled your porch in the bee-haunted honey-suckle; 
it has found its way where the ivy is green; it is gone where the 
woodbine expands its luxuriant foliage. . . . 

But your education has, after all, been very largely practical. 
You have studied medicine and surgery, not chiefly in books, but 
at the bedside and in the operating amphitheatre. It is the special 
advantage of large cities that they afford the opportunity of see- 
ing a great deal of disease in a short space of time, and of seeing 
many cases of the same kind of disease brought together ... You 
have not learned all that art has to teach you, but you are safer 
practitioners to-day than were many of those whose names we 
hardly mention without a genuflection. I had rathei be cared for 
in a fever by the best-taught among you than by the renowned 
Fernelius or the illustrious Boerhaave, could they come back to 
us from that better world where there are no physicians needed, 
and, if the old adage can be trusted, not many within call. I had 
rather have one of you exercise his surgical skill upon me than 
find myself in the hands of a resuscitated Fabricius HiUanus, or 
even of a wise Ambroise Pare, revisiting earth in the li^ht of the 
nineteenth century. 

You will not accuse me of underrating your accomplishments. 
You know what to do for a child in a fit, for an alderijnan in an 
apoplexy, for a girl that has fainted, for a woman in hysterics, 
for a leg that is broken, for an arm that is out of joint, for fevers 
of every color, for the sailor’s rheumatism, and the tailor’s ca- 
chexy. In fact you do really know so much at this very hour, that 
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nothing but the searching test of time can fully teach you the 
limitations of your -knowledge. 

Of some of these you will permit me to remind you. You will 
never have outgrown the possibility of new acquisitions, for 
Nature is endless in her variety. But even the knowledge which 
you may be said to possess will be a different thing after long 
habit has made it a part of your existence. The tactus eruditus 
extends to the mind as well as to the finger-ends. Experience 
means the knowledge gained by habitual trial, and an expert is 
one who has been in the habit of trying. This is the kind of 
knowledge that made Ulysses wise in the ways of men. Many 
cities had he seen, and known the minds of those who dwelt in 
them. This knowledge it was that Chaucer’s Shipman brought 
home with him from the sea: 

“In many a tempest had his herd be shake.” 

This is the" knowledge we place most confidence in, in the prac- 
tical affairs of life. 

Our training has two stages. The first stage deals with our 
intelligence, which takes the idea of what is to be done with the 
most charming ease and readiness. Let it be a game of billiards, 
for instance, which the marker is going to teach us. We have 
nothing to do but to make this ball glance from that ball and hit 
that other ball, and to knock that ball with this ball into a certain 
csecal sacculus or diverticulum which our professional friend calls 
a pocket. Nothing can be clearer; it is as easy as “playing upon 
this pipe,” for which Hamlet gives Guildenstern such lucid direc- 
tions. But this intelligent Me, who steps forward as the senior 
partner in our dual personality, turns out to be a terrible bungler. 
He misses those glancing hits which the hard-featured young 
professional person calls “carroms,” and insists on pocketing his 
own ball instead of the other one. 

It is the Mwintelligcnt Me, stupid as an idiot, that has to try a 
thing a thousand times before he can do it, and then never knows 
how he does it, that at last docs it well. We have to educate our- 
selves through the pretentious claims of intellect, into the humble 
accuracy of instinct, and we end at last by acquiring the dexterity, 
the perfection, the certainty, which those masters of arts, the bee 
and the spider, inherit from Nature, 

Book-knowledge^ lecture-knowledge, examination-knowledge, 
are a II in the brain. But work-knowledge is not only in the brain. 
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it is in die senses* in the muscles* in the ganglia of the sympathedc 
nerves, — ^all over the man, as one may say, as instinct seems 
diffused through every part of those lower animals that have no 
such distinct organ as a brain. See a skilful Surgeon handle a 
broken limb, see a wise old physician smile away a case that 
looks to a novice as if the sexton would soon be sent for; mark 
what a large experience has done for those who were fitted to 
profit by it, and you will feel convinced that, much as you know, 
something is still left for you to learn. 

May I venture to contrast youth and experience in medical 
practice, something in the way the man painted the lion, that is, 
the lion under? 

The young man knows the rules, but the old man knows the 
exceptions. The young man know^s his patient, but the old man 
knows also his patient’s family, dead and alive, up and down for 
generations. He can tell beforehand what diseases their unborn 
children will be subject to, what they will die of if they live long 
enough, and whether they had better live at all, or remain un- 
realized possibilities, as belonging to a stock not worth being 
perpetuated. The young man feels uneasy if he is not continually 
doing something to stir up his patient’s internal arrangements. 
The old man takes things more quietly, and is much^more willing 
to let well enough alone. All these superiorities, if such they are, 
you must wait for time to bring you. In the meanwhile (if we will 
let the lion be uppermost for a moment), the young man’s senses 
are quicker than those of his older rival. His education in all the 
accessory branches is more recent, and therefore nearer the exist- 
ing condition of knowledge. He finds it easier than his seniors to 
accept the improvements which every year is bringing forward. 
New ideas build their nests in young men’s brains. “Revolutions 
are not made by men in spectacles,” as I once heard it remarked, 
and the first whispers of a new truth are not caught by those who 
begin to feel the need of an ear-trumpet. Granting all these ad- 
vantages to the young man, he ought, nevertheless, to go on im- 
proving, on the whole, as a medical practitioner, with every year, 
until he has ripened into a well-mellowed maturity. But, to 
improve, he must be good for something at the start. If you ship 
a poor cask of wine to India and back, if you keep it a half a 
century, it only grows thinner and sharper. 

You are soon to enter into relations with the public; to expend 
your skill and knowledge for its benefit, and find your support 
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in the rewards of your labor. What kind of a constituency is this 
which is to look to you as its authorized champions in the struggle 
of life against its numerous enemies? 

In the first place, the persons who seek the aid of the physician 
arc very honest and sincere in their wish to get nd of their com- 
plaints, and, generally speaking, to live as long as they can. How- 
ever attractively the future is painted to them, they are attached 
to the planet with which they are already acquainted. They arc 
addicted to the daily use of this empirical and unchemical mixture 
which we call air, and would hold on to it as a tippler does to his 
alcoholic drinks. There is nothing men will not do, there is noth- 
ing they have not done, to recover their health and save their 
lives. They have submitted to be half-drowned in water, and 
half-choked with gases, to be buried up to their chins in earth, to 
be seared with hot irons like galley-slaves, to be crimped with 
knives, like cp^-fish, to have needles thrust into their flesh, and 
bonfires kindled on their skin, to swallow all sorts of abomina- 
tions, and to pay for all this, as if to be singed and scalded were 
a costly privilege, as if blisters were a blessing, and leeches were 
a luxury. What more can be asked to prove their honesty and 
sincerity? 

This same community is very intelligent with respect to a great 
many subjects — commerce, mechanics, manufactures, politics. 
But with regard to medicine it is hopelessly ignorant and never 
finds it out. I do not know that it is any worse in this country than 
in Great Britain, where Mr. Huxley speaks very freely of “the 
utter ignorance of the simplest laws of their own animal life, 
which prevails among even the most highly-educated persons.” 
And Cullen said before him: “Neither the acutest genius nor the 
soundest judgment will avail in judging of a particular science, in 
regard to which they have not been exercised. I have been obliged 
to please my patients sometimes with reasons, and I have found 
that any will pass, even with able divines and acute lawyers; the 
same will pass with the husbands as with the wives.” If the com- 
munity could only be made aware of its own utter ignorance, 
and incompetence to form opinions on medical subjects, difficult 
enough to those who give their lives to the study of them, the 
practitioner would have an easier task. But it will form opinions 
of its own, it cannot help it, and we cannot blame it, even though 
we know how slight and deceptive are their foundations. 

This is the way it happens: Every grown-up person has either 
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been ill hiniself or had a friend suffer from illness, from which he 
has recovered. Every sick person has done something or other by 
somebody’s advice, or of his own accord, a little l^fore getting 
better. There is an irresistible tendency to associate the thing 
done, and the improvement which followed it, as cause and effect. 
This is the great source of fallacy in medical practice. But the 
physician has some chance of correcting his hasty inference. He 
thinks his prescription cured a single case of a particular com- 
plaint; he tries it in twenty similar cases without effect, and sets 
down the first as probably nothing more than a coincidence. The 
unprofessional experimenter or observer has no large experience 
to correct his hasty generalization. He wants to believe that the 
means he employed effected his cure. He feels grateful to the 
person who advised it, he loves to praise the pill or potion which 
helped him, and he has a kind of monumental pride in himself as 
a living testimony to its efficacy. So it is that you will find the 
community in which you live, be it in town or country, full of 
brands plucked from the burning, as they believe, by some agency 
which, with your better training, you feel reasonably confident 
had nothing to do with it. Their disease went out of itself, and 
the stream from the medical fire-annihilator had never even 
touched it. 

You cannot and need not expect to disturb the public in the 
possession of its medical superstitions. A man’s ignorance is as 
much his private property, and as precious in his own eyes, as his 
family Bible. You have only to open your own Bible at the ninth 
chapter of St. John’s Gospel, and you will find that the logic of 
a restored patient was very simple then, as it is now, and very 
hard to deal with. My clerical friends will forgive me for poach- 
ing on their sacred territory, in return for an occasional raid upon 
the medical domain of which they have now and then been 
accused. 

A blind man was said to have been restored to sight by a young 
person whom the learned doctors of the Jewish law (|onsidered a 
sinner, and, as such, very unlikely to have been endowed with a 
divine gift of healing. They visited the patient repeatedly, and 
evidently teased him with their questions about thd treatment, 
and their insinuations about the young man, until he lost his 
temper. At last he turned sharply upon them; “Whether he be a 
sinner or no, I know not: one thing I know, that, whereas I was 
blind* now I see.” 
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This is the answer that always has been and always will be 
given by most persons when they find themselves getting well 
after doing anything, no matter what, — recommended by any- 
body, no matter whom. Lord Bacon, Robert Boyle, Bishop 
Berkeley, all put their faith in panaceas which we should laugh 
to scorn. They had seen people get well after using them. Are we 
any wiser than those great men? Two years ago, in a lecture 
before the Massachusetts Historical Society, I mentioned this 
recipe of Sir Kenelm Digby for fever and ague: Pare the patient’s 
nails; put the parings in a little bag, and hang the bag round the 
neck of a live eel, and place him in a tub of water. The eel will 
die, and the patient will recover. 

Referring to this prescription in the course of the same lecture, 
I said: “You smiled when I related Sir Kenelm Digby’s prescrip- 
tion, with the live eel in it; but if each of you were to empty his 
or her pockets, would there not roll out, from more than one of 
them, a horse-chestnut, carried about as a cure for rheumatism?” 
Nobody saw fit to empty his or her pockets, and my question 
brought no response. But two months ago I was in a company of 
educated persons, college graduates every one of them, when a 
gentleman, well known in our community, a man of superior 
ability and strong common-sense, on the occasion of some talk 
arising about rheumatism, took a couple of very shiny horse- 
chestnuts from his breeches-pocket, and laid them on the table, 
telling us how, having suffered from the complaint in question, 
he had, by the advice of a friend, procured these two horse- 
chestnuts on a certain time a year or more ago, and carried them 
about him ever since; from which very day he had been entirely 
free from rheumatism. 

This argument, from what looks like cause and effect, whether 
it be so or not, is what you will have to meet wherever you go, 
and you need not think you can answer it. In the natural course 
of things some thousands of persons must be getting well or better 
of slight attacks of colds, of rheumatic pains, every week, in this 
city alone. Hundreds of them do something or other in the way 
of remedy, by medical or other advice, or of their own motion, 
and the last thing they do gets the credit of the recovery. Think 
what a crop of remedies this must furnish, if it were all harvested! 

Experience has taught, or will teach you, that most of the 
wonderful stories patients and others tell of sudden and signal 
cures are like Owen Glendower’s story of the portents that 
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announced his birth. The earth shook at your nativity, did it? 
Very likely, and 

‘^So it would have done. 

At the same season, if your mother’s cat 

Had kittened, though yourself had ne’er been bom.” 

You must listen more meekly than Hotspur did to the babbling 
Welshman, for ignorance is a solemn and sacred fact, and, like 
infancy, which it resembles, should be respected. Once in a while 
you will have a patient of sense, born with the gift of observation, 
from whom you may learn something. When you find yourself 
in the presence of one who is fertile of medical opinions, and 
affluent in stories of marvellous cures,— of a member of Congress 
whose name figures in certificates to the value of patent medi- 
cines, of a voluble dame who discourses on the miracles she has 
wrought or seen wrought with the little jokers of the sugar-of- 
milk globule-box, take out your watch and count the pulse; also 
note the time of day, and charge the price of a visit for every 
extra fifteen, or, if you are not very busy, every twenty minutes. 
In this way you will turn what seems a serious dispensation into 
a double blessing, for this class of patients loves dearly to talk, 
and it does them a deal of good, and you feel as if you had earned 
your money by the dose you have taken, quite as honestly as by 
any dose you may have ordered. 

You must take the community just as it is, and make the best 
of it. You wish to obtain its confidence; there is a short rule for 
doing this which you will find useful , — deserve it. But, to deserve 
it in full measure, you must unite many excellences, natural and 
acquired. 

As the basis of all the rest, you must have all those traits of 
character which fit you to enter into the most intimate and con- 
fidential relations with the families of which you are the privileged 
friend and counsellor. Medical Christianity, if I may^ use such a 
term, is of very early date. By the oath of Hippbcrates, the 
practitioner of ancient times bound himself to enter ijiis patient’s 
house with the sole purpose of doing him good, ancS so to con- 
duct himself as to avoid the very appearance of evil. Let the 
physician of to-day begin by coming up to this standard, and add 
to it all the more recently discovered virtues and graces. 

A certain amount of natural ability is requisite to make you a 
good physician, but by no means that disproportionate develop- 
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nient of some special faculty which goes by the name of genius. 
A just balance of the mental powers is a great deal more likely 
to be useful than any single talent, even were it the power of 
observation, in excess. For a mere observer is liable to be coo fond 
of facts for their own sake, so that, if he told the real truth, he 
would confess that he takes more pleasure in a post-mortem ex- 
amination which shows him what was the matter with a patient, 
than in a case which insists on getting well and leaving him in the 
dark as to its nature. Far more likely to interfere with the sound 
practical balance of the mind is that speculative, theoretical tend- 
ency which has made so many men noted in their day, whose 
fame has passed away with their dissolving theories. Read Dr. 
Bartlett’s comparison of the famous Benjamin Rush with his 
modest fellow-townsman Dr. William Currie, and see the dangers 
into which a passion for grandiose generalizations betrayed a 
man of manj^admirable qualities. 

I warn you against ail ambitious aspirations outside of your 
profession. Medicine is the most difficult of sciences and the most 
laborious of arts. It will task all your, powers of body and mind 
if you are faithful to it. Do not dabble in the muddy sewer of 
politics, nor linger by the enchanted streams of literature, nor 
dig in far-off fields for the hidden waters of alien sciences. The 
great practitioners are generally those who concentrate all their 
powers on their business. If there are here and there brilliant 
exceptions, it is only in virtue of extraordinary gifts, and industry 
to which very few are equal. 

To get business a man must really want it; and do you suppose 
that when you are in the middle of a heated caucus, or half-way 
through a delicate analysis, or in the spasm of an unfinished ode, 
your eyes rolling in the fine frenzy of poetical composition, you 
want to be called to a teething infant, or an ancient person groan- 
ing under the griefs of a lumbago? I think I have known more 
than one young man whose doctor’s sign proclaimed his readiness 
to serve mankind in that capacity, but who hated the sound of a 
patient’s knock, and as he sat with his book or his microscope, 
felt exactly as the old party expressed hi'uself in my friend Mr. 
Brownell’s poem-^ 

“All I axes is, let me alone.” 

The community soon finds out whether you are in earnest, and 
really mean business, or whether you are one of those diplomaed 
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dilettanti who like the amusement of quasi medical studies, but 
have no idea of wasting their precious time in putting; their 
knowledge in practice for the benefit of their suffering fellow- 
creatures. 

The public is a very incompetent judge of yqur skill and 
knowle^e, but it gives its confidence most readily to those who 
stand well with their professional brethren, whom they call upon 
when they themselves or their families are sick, whom they choose 
to honorable offices, whose writings and teachings they hold in 
esteem. A man may be much valued by the profession and yet 
have defects which prevent his becoming a favorite practitioner, 
but no popularity can be depended upon as permanent which is 
not sanctioned by the judgment of professional experts, and with 
these you will always stand on your substantial merits. 

What shall I say of the personal habits you must form if you 
wish for success? Temperance is first upon the list. Intemperance 
in a physician partakes of the guilt of homicide, for the muddled 
brain may easily make a fatal blunder in a prescription and the 
unsteady hand transfix an artery in an operation. Tippling doc- 
tors have been too common in the history of medicine. Paracelsus 
was a sot, Radcliffe was much too fond of his glass, and Dr. James 
Huilbut of Wethersfield, Connecticut, a famous man jn his time, 
used to drink a square bottle of rum a day, with a corresponding 
allowance of opium to help steady his nerves. We commonly 
speak of a man as being the worse for liquor, but I was asking an 
Irish laborer one day about his doctor, who, as he said, was some- 
what given to drink. “I like him best when he’s a little that way,” 
he said; “then I can spake to him.” I pitied the poor patient who 
could not venture to allude to his colic or his pleurisy until his 
physician was tipsy. 

There are personal habits of less gravity than the one I have 
mentioned which it is well to guard against, or, if they are formed, 
to relinquish. A man who may be called at a moment’s warning 
into the fragrant boudoir of suffering loveliness should not un- 
sweeten its atmosphere with reminiscences of extinguished meer- 
schaums. He should remember that the sick are sensitive and 
fastidious, that they love the sweet odors and the putte tints of 
flowers, and if his presence is not like the breath of the rose, if 
his hands are not like the leaf of the lily, his visit may be unwel- 
come, and if he looks behind him he may see a window thrown 
open after he has left the sick-chamber. I remember too well the 
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old doctor who sometimes came to help me through those inward 
griefs to which childhood is liable. “Far off his coming^’ — shall I 
say “shone,” and finish the Miltonic phrase, or leave the verb to 
the happy conjectures of my audience? Before him came a soul- 
subduing whiff of ipecacuanha, and after him lingered a shudder- 
ing consciousness of rhubarb. He had lived so much among his 
medicaments that he had at last become himself a drug, and to 
have him pass through a sick-chamber was a stronger dose than a 
conscientious disciple of Hahnemann would think it safe to ad- 
minister. 

Need I remind you of the importance of punctuality in your 
engagements, and of the worry and distress to patients and their 
friends which the want of it occasions? One of my old teachers 
always carried two watches, to make quite sure of being exact, 
and not only kept his appointments with the regularity of a 
chronometer, but took great pains to be at his patient’s house at 
the time wtiemUe had reason to believe he was expected, even if 
no express appointment was made. It is a good rule; if you call 
too early, my lady’s hair may not be so smooth as could be 
wished, and, if you keep her waiting too long, her hair may be 
smooth, but her temper otherwise. 

You will remember, of course, always to get the weather-gage 
of your patient. I mean, to place him so that the light falls on his 
face and not on yours. It is a kind of ocular duel that is about to 
take place between you; you are going to look through his fea- 
tures into his pulmonary and hepatic and other internal machin- 
ery, and he is going to look into yours quite as sharply to see what 
you think about his probabilities for time or eternity. 

No matter how hard he stares at your countenance, he should 
never be able to read his fate in it. It should be cheerful as long as 
there is hope, and serene in its gravity when nothing is left but 
resignation. The face of a physician, like that of a diplomatist, 
should be impenetrable. Nature is a benevolent old hypocrite; 
she cheats the sick and the dying with illusions better than any 
anodynes. If there arc cogent reasons why a patient should be 
undeceived, do it deliberately and advisedly, but do not betray 
your apprehensions through your tell-tale features. 

We had a physician in our city whose smile was commonly 
reckoned as being worth five thousand dollars a year to him, in 
the days, too, of moderate incomes. You cannot put on such a 
smile as that any more than you can get sunshine without sun; 
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there was a tranquil and kindly nature under it that irradiated the 
pleasant face it made one happier to meet on his daily rounds. 
But you can cultivate the disposition, and it will work its way 
through to the surface, — nay, more, — ^you can try to wear a quiet 
and encouraging look, and it will react on your disposition and 
make you like what you seem to be, or at least bring you nearer 
to its own likeness. 

Your patient has no more right to all the truth you know than 
he has to all the medicine in your saddle-bags, if you carry that 
kind of cartridge-box for the ammunition that slays disease. He 
should get only just so much as is good for him. I have seen a 
physician examining a patient’s chest stop all at once, as he brought 
out a particular sound with a tap on the collar-bone, in the atti- 
tude of a pointer who has just come on the scent or sight of a 
woodcock. You remember the Spartan boy, who, with unmoved 
countenance, hid the fox that was tearing his vitals beneath his 
mantle. What he could do in his own suffering you must learn 
to do for others on whose vital organs disease has fastened its 
devouring teeth. It is a terrible thing to take away hope, even 
earthly hope, from a fellow-creature. Be very careful what names 
you let fall before your patient. He knows what it means when 
you tell him he has tubercles or Bright’s disease, and, if he hears 
the word carcinoma, he will certainly look it ouirin a medical 
dictionary, if he does not interpret its dread significance on the 
instant. Tell him he has asthmatic symptoms, or a tendency to 
the gouty diathesis, and he will at once think of all the asthmatic 
and gouty old patriarchs he has ever heard of, and be comforted. 
You need not be so cautious in speaking of the health of rich and 
remote relatives, if he is in the line of succession. 

Some shrewd old doctors have a few phrases always on hand 
for patients that will insist on knowing the pathology of their 
complaints without the slightest capacity of understanding the 
scientific explanation. I have known the term “spinal irritation” 
serve well on such occasions, but I think nothing on: the whole 
has covered so much ground, and meant so little, and^ given such 
profound satisfaction to all parties, as the magnificent phrase 
“congestion of the portal system.” f 

Once more, let me recommend you, as far as possible, to keep 
your doubts to yourself, and give the patient the benefit of your 
decision^ Firmness, gentle firmne^, is absolutely necessary in this 
and certain other relations, Mr. Rarey with Cruiser, Richard with 
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Lady Ann, Pinel with his crazy people, show what steady nerves 
can do with the most intractable of animals, the most irresistible 
of despots, and the most unmanageable of invalids. 

If you cannot acquire and keep the confidence of your patient, 
it is time for you to give place to some other practitioner who 
can. If you are wise and diligent, you can establish relations with 
the best of them which they will find it very hard to break. But, 
if they wish to employ another person, who, as they think, knows 
more than you do, do not take it as a personal wrong. A patient 
believes another man can save his life, can restore him to health, 
which, as he thinks, you have not the skill to do. No matter 
whether the patient is right or wrong, it is a great impertinence 
to think you have any property in him. Your estimate of your 
own ability is not the question, it is what the patient thinks of it. 
All your wisdom is to him like the lady's virtue in Raleigh’s 
song: — 

“If she seem not chaste to me. 

What care I how chaste she be?” 

What I call a good patient is one who, having found a good 
physician, sticks to him till he dies. But there are many very good 
people who are not what I call good patients. I was once requested 
to call on a lady suffering from nervous and other symptoms. It 
came out in the preliminary conversational skirmish, half medical, 
half social, that I was the twenty-sixth member of the faculty 
into whose arms, professionally speaking, she had successively 
thrown herself. Not being a believer in such a rapid rotation of 
scientific crops, I gently deposited the burden, commending it 
to the care of number twenty-seven, and, him, whoever he might 
be, to the care of Heaven. 

If there happened to be among my audience any person who 
wished to know on what principles the patient should choose his 
physician, I should give him these few precepts to think over: — 

Choose a man who is personally agreeable, for a daily visit from 
an intelligent, amiable, pleasant, sympathetic person will cost you 
no more than one from a sloven or a boor, and his presence will 
do more for you than any prescription the other will order. 

Let him be a man of recognized good sense in other matters, 
and the chance is that he will be sensible as a practitioner. 

Let him be a man who stands well with his professional breth- 
ren, whom they approve as honest, able, courteous. 
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Let him be one whose patients are willing to die in his hands, 
not one whom they go to for trifles, and leave as soon as they are 
in danger, and who can say, therefore, that he never loses a 
patient. 

Do not leave the ranks of what is called the regular profession, 
unless you wish to go farther and fare worse, for you may be 
assured that its members recognize no principle which hinders 
their accepting any remedial agent proved to be useful, no matter 
from what quarter it comes. The difficulty is that the stragglers, 
organized under fantastic names in pretentious associations, or 
lurking in solitary dens behind doors left ajar, make no real con- 
tributions to the art of healing. When they bring forward a 
remedial agent like chloral, like the bromide of potassium, like 
ether, used as an anaesthetic, they will find no difiiculty in procur- 
ing its recognition. 

Some of you will probably be more or less troubled by the 
pretensions of that parody of mediaeval theology which finds its 
dogma of hereditary depravity in the doctrine of psora^ its miracle 
of transubstantiation in the mystery of its triturations and dilu- 
tions, its church in the people who have mistaken their century, 
and its priests in those who have mistaken their calling. You can 
do little with persons who are disposed to accept these curious 
medical superstitions. The saturation-point of individual minds 
with reference to evidence, and especially medical evidence, dif- 
fers, and must always continue to differ, very widely. There are 
those whose minds are satisfied with the decillionth dilution of a 
scientific proof. No wonder they believe in the efficacy of a 
similar attenuation of bryony or pulsatilla. You have no fulcrum 
you can rest upon to lift an error out of such minds as these, often 
highly endowed with knowledge and talent, sometimes with 
genius, but commonly richer in the imaginative than the observ- 
ing and reasoning faculties. 

Let me return once more to the yoimg graduate. Your relations 
to your professional brethren may be a source of lifelong happi- 
ness and growth in knowledge and character, or they may make 
you wretched and end by leaving you isolated from those who 
should be your friends and counsellors. The life of a? physician 
becomes ignoble when he suffers himself to feed on petty jeal- 
ousies and sours his temper in perpetual quarrels. You will be 
liable to meet an uncomfortable man here and there in the pro- 
fession, — one who is so fond of being in hot water that it is a 
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wonder all the albumen in his body is not coagulated. There arc 
common barrators among doctors as there arc among lawyers, — 
stirrers up of strife under one pretext and another, but in reality 
because they like it. They are their own worst enemies, and do 
themselves a mischief each time they assail their neighbors. In 
my student-days I remember a good deal of this Donnybrook- 
Fair style of quarrelling, more especially in Paris, where some of 
the noted surgeons were always at loggerheads, and in one of our 
lively Western cities. Soon after I had set up an office, I had a 
trifling experience which may serve to point a moral in this 
direction. I had placed a lamp behind the glass in the entry to 
indicate to the passer-by where relief from all curable infirmities 
was to be sought and found. Its brilliancy attracted the attention 
of a devious youth, who dashed his fist through the glass and 
upset my modest luminary. All he got by his vivacious sssault 
was that he left portions of integument from his knuckles upon 
the glass, haS^a lame hand, was very easily identified, and had to 
pay the glazier’s bill. The moral is that, if the brilliancy of an- 
other’s reputation excites your belligerent instincts, it is not worth 
your while to strike at it, without calculating which of you is 
likely to suffer most, if you do. 

You may be assured that when an ill-conditioned neighbor is 
always complaining of a bad taste in his mouth and an evil atmos- 
phere about him, there is something wrong about his own secre- 
tions. In such cases there is an alterative regimen of remarkable 
efficacy: it is a starvation-diet of letting alone. The great majority 
of the profession are peacefully inclined- Their pursuits are 
eminently humanizing, and they look with disgust on the per- 
sonalities which intrude themselves into the placid domain of an 
art whose province it is to heal and not to wound. 

The intercourse of teacher and student in a large school is 
necessarily limited, but it should be, and, so far as my experience 
goes, it is, eminently cordial and kindly. You will leave with 
regret, and hold in tender remembrance, those who have taken 
you by the hand at your entrance on your chosen path, and led 
you patiently and faithfully, until the great gates at its end have 
swung upon their hinges, and the world lies open before you. 
That venerable oath to which I have before referred bound the 
student to regard his instructor in the light of a parent, to treat 
his children like brothers, to succor him in his day of need. I trust 
the spirit of the oath of Hippocrates is not dead in the hearts of 
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the students of to-day. They will remember with gratitude every 
earnest effort, every encouraging word, which has helped them 
in their difficult and laborious career of study. The names they 
read on their diplomas will recall faces that are like family- 
portraits in their memory, and the echo of voices they have 
listened to so long will linger in their memories far into the still 
evening of their lives. 

One voice will be heard no more which has been familiar to 
many among you. It is not for me, a stranger to these scenes, to 
speak his eulogy. I have no right to sadden this hour by dwelling 
on the deep regrets of friendship, or to bid the bitter tears of 
sorrow flow afresh. Yet I cannot help remembering what a void 
the death of such a practitioner as your late instructor must leave 
in the wide circle of those who leaned upon his counsel and 
assistance in their hour of need, in a community where he was so 
widely known and esteemed, in a school where he bore so im- 
portant a part. There is no exemption from the common doom 
for him who holds the shield to protect others. The student is 
called from his bench, the professor from his chair, the practi- 
tioner in his busiest period hears a knock more peremptory than 
any patient’s midnight summons, and goes on that unretuming 
visit which admits of no excuse, and suffers no delay. The call of 
such a man away from us is the bereavement of a great family. 
Nor can we help regretting the loss for him of a bright and 
cheerful earthly future; for the old age of a physician is one of 
the happiest periods of his life. He is loved and cherished for 
what he has been, and even in the decline of his faculties there are 
occasions when his experience is still appealed to, and his trem- 
bling hands are looked to with renewing hope and trust, as being 
yet able to stay the arm of the destroyer. 

But if there is so much left for age, how beautiful, how inspir- 
ing is the hope of youth! I see among those whom I count as 
listeners one by whose side I have sat as a fellow-teacher, and by 
whose instructions I have felt myself not too old to pro^t. As we 
borrowed him from your city, I must take this oppo|tunity of 
telling you that his zeal, intelligence, and admirable facility as an 
instructor were heartily and universally recognized ^ong us. 
We return him, as we trust, uninjured, to the fellow-cidzens who 
have the privilege of claiming him as their own. 

And now, gentlemen of the graduating class, nothing remains 
but for me to bid you, in the name of those for whom I am com- 
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missioned and privileged to speak, farewell as students, and wel- 
come as practitioners. I pronounce the two benedictions in the 
same breath, as the late king’s demise and the new king’s accession 
are proclaimed by the same voice at the same moment. You would 
hardly excuse me if I stooped to any meaner dialect than the 
classical and familiar language of your prescriptions, the same in 
which your title to the name of physician is, if, like our own 
institution, you follow the ancient usage, engraved upon your 
diplomas. 

Valete, juvenes, artis medicos studiosi; valete, discipuli, valet 

pm 

SalvetCy viRi, artis medicos magistri; salvete^ amici; salvete, 
fratres! 

Edition of 


The Surgical Operations on 
President Cleveland in 18 

W. W. KEEN 

On August 29, 1893, ^^e Philadelphia Press published a three- 
column dispatch, or letter, from “Holland” — Mr. E. J. Edwards — 
its New York correspondent, startling the whole country by 
giving the first intimation of an alleged serious operation upon 
President Cleveland, performed by Dr. Joseph D. Bryant, of 
New York, on board Commodore E. C. Benedict’s yacht, the 
Oneida. Me gave the names of the medical men present and many 
details of the operation. This was said to have been done on 
July first, immediately after Mr. Cleveland had called the special 
session of Congress for August seventh. 

Holland stated that the operation consisted in the removal of 
some teeth and of considerable bone, as far as the orbital plate of 
the upper jaw on one side. This dispatch was substantially correct, 
even in most of the details, as will be seen later. 

The news was immediately spread broadcast and at once gave 
rise to an animated controversy. At the time of the publication 
of the dispatch Mr. Cleveland had been in Washington for the 
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special session of G>ngress on August seventh, and four days 
later had gone to Gray Gables, his summer home on Buzzard’s 
Bay, for rest and recuperation, as was publicly alleged. He 
returned to Washington on August thirtieth. On September 
fifth he opened the First Pan-American Medical Congress, 
in Washington, when his voice was “even clearer and more 
resonant” than on March fourth at his inauguration. Two 
weeks later he spoke at the Centenary of the Founding of 
the City of Washington. He met many persons officially and 
socially. No scar or other evidence of an operation existed, his 
voice did not betray him, and his general health was evi- 
dently as good as could be expected of one who had endured 
a horde of pestiferous officeseekers and the terrible anxieties 
of the existing financial crisis. 

Many newspapers denied that any operation had been per- 
formed; others said that, at the most, it consisted in the removal 
of two teeth and possibly a little rough bone. They cited not only 
the lack of physical evidence already mentioned, but the state- 
ments of Doctor Bryant, of Cabinet officers, of the President’s 
private secretary, and a signed statement by Mr. L. Clarke Davis, 
editor of the Public Ledger and a close friend of the President, 
who wrote that Holland’s statement “had a real basis of a tooth- 
ache.” Some papers denounced Holland’s letter as “infamous,” and 
claimed that the whole story was a “cancer fake,” and so on. 

Doctor Bryant, who was the only spokesman for all the medical 
men who had participated in the operation, was naturally un- 
willing to discuss his patient’s case for professional reasons, and 
the weighty additional reason of the serious influence of any full 
statement he might make upon the tense and disastrous financial 
crisis. He rightly minimized the operation as far as possible. 

But many papers pointed to the recent denials of the doctors in 
the case of General Grant, and of other public n^en, which 
proved to be inexact. They declared the alleged statement of 
Colonel Lamont, the Secretary of War, Mr. Cleveland’s most in- 
timate friend, who had also been on board the Oneida' during the 
operation, that the President was “a sick man — how sick we can- 
not tell,” was the correct statement of the actual factsi! 

To comprehend the grave responsibilities resting oniMr. Cleve- 
laml’s surgeons and the necessi^ of preserving absolute secrecy 
as to any serious operatiim having been performed upon the 
Presidoit, it is essential to understand the financial panic then 
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in progress. This Burton describes as a crisis “which in its severity 
has rardy been surpassed’’; and Charles Francis Adams, in his 
Autobiography, calls it “the most deep-seated financial storm in 
the history of the country.” It was a crisis that would have been 
changed into a national disaster had the actual facts become 
known before Congress assembled on August seventh. As the 
Nation said on August third — long before the operation was 
known: “A great deal is staked upon the continuance of a single 
life.” 

On the very day when Holland’s letter was published the 
Commercial and Financial Chronicle said editorially: “Mr. Cleve- 
land is about all that stands between this country and absolute 
disaster, and his death would be a great calamity.” 

Had the seriousness of the operation on Mr. Cleveland become 
known earlier than it did, and before his evident good health 
put to rest the fears of the community and emboldened the sound- 
money m€h ih Congress, the panic would have become a rout. 
The reason for these strong statements is that Mr. Stevenson, 
the Vice President, was a pronounced silver man. Had the very 
serious nature of the operation become known, the public would 
at once have jumped to the conclusion that the President was 
doomed. Cleveland would at once become the setting sun, Steven- 
son the rising sun, and the Silver Clause of the Sherman Act 
almost certainly would not have been repealed. What that 
would have meant to the country can scarcely be imagined. 

“To Mr. Cleveland — and we might say to Mr. Cleveland alone 
— belongs the honor of securing the passage of the Repeal Bill.” 
— (The Nation, October 26, 1893.) 

The financial crisis was acute, even world-wide. In 1879, after 
a long interruption, the United States had resumed specie pay- 
ments. In 1871 Germany had demonetized silver. In 1877 the three 
Latin nations had done the same. Switzerland and Greece, and 
shortly afterward the three Scandinavian nations, followed their 
example. In 1892 the leading nations of the worid were in a wild 
scramble for gold. Austria-Hungary was seeking one hundred 
million dollars for a resumption of specie payments, and the Bank 
of France was adding to its supply. Russn, on January 31, 1893,. 
had accumulated four hundred and fifty million dollars. The 
Bank of England, in order not to lose its gold, had kept its dis- 
count rate at three per cent, though in the general market the rate 
was only one per cent. . . . 
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In the United States the situation was deplorable. From 1879 
to 1890 our business had been conducted on a gold basis. But 
the silver heresy had spread far and wide among our people, and 
the influence especially of the senators from our northwestern 
silver-producing states was energetically used. . . . 

In 1890 we had, in all, a gold reserve of over one hundred and 
eighty-five million dollars — eighty-five millions in excess of the 
hundred millions set aside to guarantee the integrity of over 
three hundred and forty-six million dollars of greenbacks. By 
January 31, 1893, this reserve had fallen to one hundred and eight 
million dollars. On Mr. Cleveland’s accession — March fourth — 
it had fallen to less than one hundred and one million dollars. 
The Treasury was kept solvent only by omitting payments into 
the sinking fund and by not expending appropriations voted by 
Congress. The Secretary of the Treasury also begged patriotic 
banks and bankers to let the Government have their gold. But this 
gold soon disappeared in redeeming paper money. He also re- 
peatedly sold bonds. Even these bonds, to a degree, defeated 
their own object; for the purchasers drew some of the gold they 
paid into the Treasury for the bonds by presenting to the 
Treasury its own notes, which the secretary was obliged to 
redeem in gold on penalty of seriously impairing the credit of 
the United States. 

The Sherman Act had been passed in 1890. It was an almost 
fatal ^ruce,” as Mr. Cleveland called it, between the advocates 
of free coinage of silver and their opponents. This Act imposed 
an additional yearly purchase of fifty-four million ounces of 
silver, against which Treasury notes were issued, all redeemable in 
gold. From 1789 to 1878 — eighty-nine years — ^we had coined only 
eight million silver dollars. From 1878 to 1893 — only fifteen 
years — ^we had coined over four hundred and nineteen millions. In 
silver bullion, cart-wheel dollars — ^which nobody wanted — and 
subsidiary coinage we had six hundred and thirty-five million 
dollars of silver on hand! . . . 

It seems to us now passing strange that Congress persisted in 
such self-evident folly, in spite of the public action of Chambers 
of Commerce and other similar organizations, the opinions of 
financial experts, and Mr. Cleveland’s repeated but vain appeals 
for relief: but “something had to be done for silver.” When an 
anxious husband was told by the doctor that he was at the end 
of his resources and that all that could be done for his wife was to 
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“trust in the Lord/’ “Oh, doctor,” was the reply, “it isn’t really 
as bad as that, is it?” 

In our similar financial emergency — and most appropriately in 
Denver, the “silver capital,” where six banks failed in two days — 
the clergymen evidently thought it was “really as bad as that,” 
and urged the President to appoint a day of fasting and prayer. 

No wonder that the loss of confidence in the ability of the 
Government to sustain its credit, and the various sinister influences 
already described, precipitated a panic! 

At his inauguration, on March fourth, Mr. Cleveland declared 
he would exhaust all his legal powers to prevent any deprecia- 
tion of the currency. To that end the Secretary of the Treasury 
boldly trenched upon the hundred-million-dollar gold-reserve 
fund, but gave ominous warning that the Treasury would pay 
gold for Treasury notes only so long as it had gold lawfully avail- 
able for tbiftn purpose. Before the crisis finally ended the gold 
reserve had fallen to only forty million dollars. 

Our population in 1893 was just about sixty-six millions. Dur- 
ing that year six hundred and forty-two banks suspended. Pre- 
sumably this would be equal approximately to the suspension of 
one thousand banks in 1917. The most vivid appreciation of the 
seriousness of the situation can best be had by reading the “sum- 
mary of the news” in the Philadelphia Public Ledger, or other 
newspapers, for 1893, or even for the middle six months of that 
year. Scarcely a day passed without several and sometimes many 
suspensions. Bank failures occurred, banks and trust companies 
closed their doors, receiverships and business embarrassments, even 
of large concerns, appeared in dismal reiteration. At Golden City, 
Colorado — a singularly inappropriate place — the silver men once 
went so far as to bum Mr, Cleveland in effigy. . . . 

When Congress met in special session, on August seventh, Mr. 
Cleveland’s message urged the absolute repeal of the Sherman 
Act, without any substitute and without any compromise. On 
August eleventh Mr. Cleveland returned to Gray Gables. While 
there he was rejoiced to learn that the House had passed the 
repeal on August twenty-eighth by 239 to 101 votes — more than 
two to one. The repeal then went to the Senate. 

The day after the vote in the House Holland’s letter disclos- 
ing the operation was published. 

Though there was believed to be a majority of the Senate in 
favor of repeal, in spite of the fact that seven silver states, with 
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only one-sixtieth of the population, had about onesixth of the 
membership of the Senate, the battle raged long and fiercely, 
^^enatorial courtesy” prevented “cloture,” and the weary debate 
went on and on until the obstruction became a scandd. Jones, 
of Nevada, covered one hundred closely printed pages of the 
Congressional Record with his speech. Allen, of Nebraska, spoke 
for fourteen hours. An attempt at a continuous session, to wear 
out one side or the other, failed after thirty-eight hours. Late in 
October the Senate did not formally adjourn for fourteen days. 

Wild schemes, also, were proposed to alter the proportion of 
gold and silver from one to sixteen to one to seventeen, eighteen, 
nineteen; and even twenty to one. The last was actually proposed 
by Senator Vest, of Missouri. Secretary Carlisle gave it its quietus 
with a bare bodkin thrust by showing that the recoinage of our 
silver would require several years, during which time there would 
be two sorts of dollars of different values, and would cost one 
hundred and twelve million dollars! 

Finally, on October thirtieth, the repeal passed the Senate by 
48 to 37 votes — including five “pairs.” 

The country was thus saved from the dire disaster that threat- 
ened; but the noxious effects of the silver heresy did not pass 
away until the election of 1896. 

This, then, was the threatening situation, which was at its very 
worst when Doctor Bryant and I operated. The operation itself 
was as nothing compared with scores that both of us had per- 
formed; but on it hung the life not only of a human being and an 
illustrious ruler but the destiny of a nation. It was by far the most 
responsible operation in which I ever took part. 

On Sunday, June eighteenth. Dr. R. M. O’Reilly — Plater Sur- 
geon-General of the United States Army — ^the official medical 
attendant on oflicers of the Government in Washington, ex- 
amined a rough place on the roof of Mr. Cleveland’s mouth. He 
found an ulcer as large as a quarter of a dollar, extending from 
the molar teeth to within one-third of an inch of the iiUd^e line 
and encroaching slightly on the soft palate, and sonie diseased 
bone. The patholc^st at the Army Medical Museum-rwho was 
kept in ignorance, ^ course, of the name of the patient-^^reported, 
on a small fragment which I>octor O’Reilly removed, that k was 
strongly indicative of malignancy. 

Doctor O’Reilly, foreseeing the need for an operation, advised 
Mr. Geveland to consult Dr. Joseph D. Bryant, long his medical 
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attendant and indmate friend. Doctor Bryant quickly went to 
Washington and confirmed the diagnosis. The President, after 
the examination, with no apparent concern, inquired: 

“What do you think it is, doctor?” 

To which Doctor Bryant replied: 

“Were it in my mouth I would have it removed at once.” 

This answer settled the matter. 

During the discussion as to what arrangements could be made, 
“the President would not under any circumstances consent . . . 
to a time and place that would not give the best opportunity of 
avoiding disclosure, and even a suspicion that anything of sig- 
nificance had happened to him. The strong desire to avoid noto- 
riety . . . was dwarfed by the fear he had of the effect on the 
public of a knowledge of his affliction, and on the financial ques- 
tions of the time.” He decided that July first was the earliest 
suitable dar^. Colonel Lament, the Secretary of War, and a close 
personal friend, was then informed of the facts, and it was soon 
arranged that to secure secrecy the operation should be done on 
Commodore Benedict’s yacht, the Oneida, 

The next question was as to how soon the President could 
probably safely return to Washington. August seventh was de- 
cided on. 

Meantime Doctor Bryant had written me, asking for a con- 
sultation “in a very important matter.” As I was about to go to 
New England I suggested that I should go to New York at 
noon and that we meet at three-fifteen on the deserted deck of 
the Fall River boat, which did not leave till six p.m. There, with- 
out any interruption, we laid all necessary plans. The living rooms 
on the Oneida were prepared and disinfected; an operating table 
and all the necessary instruments, drugs, dressings, and so on, 
were sent on board. Arrangements were made with Dr. Ferdinand 
Hasbrouck, a dentist accustomed to giving nitrous oxide, to 
assist. 

On June thirtieth I reached New York City in the evening, 
went to Pier A, and was taken over to the yacht. Dr. E. G. 
Janeway, of New York; Doctor O’Reilly, Dr. John F. Erdmann, 
Doctor Bryant’s assistant; and Doctor Hasbrouck had also secretly 
gone to the yacht. The President, Doctor Bryant and Secretary 
Lamont, at a later hour on arrival from Washin^on, openly drove 
to Pier A, whence they were taken to the yacht. 

just before he left Washington, on June thirtieth, Mr. Cleve- 
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land issued a call for a special session of Congress on August 
seventh, with the object of relieving the financial dangers by the 
repeal of the Silver Clause of the Sherman Act. 

On arriving on the yacht the President lighted a cigar, and we 
sat on deck smoking and chatting till near midnight. Once he 
burst out with “Oh, Doctor Keen, those officeseekers! Those 
officcseekers! They haunt me even in my dreams!” I had never 
met him before; but during that hour or more of conversation 
I was deeply impressed by his splendid personality and his lofty 
patriotism. I do not believe there was a more devoted patriot 
living. 

He passed a good night, sleeping well without any sleeping 
medicine. Before he dressed, Doctor Janeway made a most care- 
ful examination of his chest and found nothing wrong. There 
was little if any arteriosclerosis. His pulse was ninety. His kidneys 
were almost entirely normal. 

I then examined him myself. He stated that he was sure the 
rough place was of recent origin; that it was not there on March 
fourth, when he had been inaugurated, but had been first observed 
about six or eight weeks before July first. There were no per- 
ceptibly enlarged glands. I confirmed the facts as to the ulcer 
and deemed the growth to be unquestionably malignant. During 
the morning his mouth was repeatedly cleansed and disinfected. 

The anesthetic troubled us. Our anxiety related not so much to 
the operation itself as to the anesthetic and its possible dangers. 
These might easily arise in connection with the respiration, the 
heart, or the function of the kidneys, etc., dangers which are met 
with not infrequently as a result of administering an anesthetic, 
especially in a man of Mr. Cleveland's age and physical condition. 
The patient was 56 years of age, very corpulent, with a short 
thick neck, just the build and age for a possible apoplexy — an 
accident which had actually occurred to one of my patients. He 
was also worn out mentally and physically by four months of 
exacting labor and the officeseekers' importunities. Tufenty-four 
years ago we had not the refined methods of diagnosis, nor had 
we the greatly improved methods of anesthesia which we have 
to-day. After canvassing the whole matter we decided cb perform 
at least the earliest steps of the operation under nitrous oxide, 
and the later, if necessary, under ether. Doctor Hasbrouck was of 
opinion that we could not keep the patient well anesthetized with 
nitrous oxide long enough to complete* the operation satisfactorily. 
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Doctor Bryant and Secretary Lament had spent the night at 
their homes, -but returned to the yacht the next morning — ^July 
first. The yacht then proceeded up the East River at half speed 
while the operation was performed. 

Commodore Benedict and Secretary Lamont remained on deck 
during the operation. The steward was the only other person 
present, to fetch and carry. I have always thought that due credit 
was not given to him, and to the captain and crew, for their 
never betraying what had taken place. They knew Mr. Cleveland 
very well, for he had traveled over fifty thousand miles on the 
yacht and his mere presence was no novelty. Any curiosity as 
to the evidently unusual occurrences was allayed by the state- 
ment that the President had to have two very badly ulcerated 
teeth removed and that fresh, pure air, and disinfected quarters 
and skilled doctors, all had to be provided, lest blood poisoning 
should set in — a very serious matter when the patient was the 
just-inaugutated President of the United States. 

Doctor Hasbrouck first extracted the two left upper bicuspid 
teeth under nitrous oxide. Doctor Bryant then made the neces- 
sary incisions in the roof of the mouth, also under nitrous oxide. 

At one-fourteen p.m. ether was given by Doctor O’Reilly. 
During the entire operation Doctor Janeway kept close watch 
upon the pulse and general condition. Doctor Bryant performed 
the operation, assisted by myself and Doctor Erdmann. 

The entire left upper jaw was removed from the first bicuspid 
tooth to just beyond the last molar, and nearly up to the middle 
line. The floor of the orbit — the cavity containing the eyeball 
— was not removed, as it had not yet been attacked. A small por- 
tion of the soft palate was removed. This extensive operation was 
decided upon because we found that the antrum — the large 
hollow cavity in the upper jaw — was partly filled by a gelatinous 
mass, evidently a sarcoma. This diagnosis was later confirmed by 
Dr. William H. Welch, of the Johns Hopkins Hospital, who had 
also examined the former specimens. 

The entire operation was done within the mouth, without any 
external incision, by means of a cheek retractor, the most useful 
instrument 1 have ever seen for such an operation, which 1 had 
brought back with me from Paris in 1866. The retention of the 
floor of the orbit prevented any displacement of the eyeball. This 
nonnal appearance of the eye, the normal voice, and especially 



GREAT ADVENTURES IN MEDICINE 


478 

the absence of any external scar, greatly aided in keeping the 
operarion an entire secret. 

Only one blood vessel was tied. Pressure, hot water, and at one 
point the galvanocautery, checked the bleeding. The hemorrhage 
was not large, probably about six ounces — say, a tumblerful — 
in alL At the close of the operation, at one-fifty p.m., the 
pulse was only eighty. The large cavity was packed with gauze 
to arrest the subsequent moderate oozing of blood. At two-fifty- 
five P.M. a hypodermic of one-sixth of a grain of morphine was 
given — ^the only narcotic administered at any time. 

What a sigh of intense relief we surgeons breathed when the 
patient was once more safe in bed can hardly be imagined! 

Mr. Cleveland’s temperature after the operation was 100.8 de- 
grees Fahrenheit, and never thereafter rose above 100 degrees. 
His pulse was usually ninety or a little over. With the packing in 
the cavity his speech was labored but intelligible; without the 
packing it was wholly unintelligible, resembling the worst im- 
aginable case of cleft palate. Had this not been so admirably 
remedied by Doctor Gibson, secrecy later would have been out 
of the question. 

In turn with the others, I sat by Mr. Cleveland’s bedside much 
of the time that evening .and the next day, reading to him at times 
to help pass the time. Doctor Bryant’s and my own fuS notes say 
nothing about any stimulant. They would have recorded the 
stimulant if any had been administered. My recollection, also, is 
clear that none was given. Our notes do not record the exact 
day when Mr. Cleveland was able to get out of bed, but my 
recollection is that it was late on July second. That he was up 
and about on July third is certain, for I saw in Commodore 
Benedict’s guest register on the Oneida the signatures of the Presi- 
dent, Secretary Lamont and Doctor Bryant on July third, the 
second day after the operation. 

Doctor Hasbrouck had been landed at New London on July 
second. I left the yacht at Sag Harbor early on July fourth 
and came directly home. On July fifth, in the evening, tHe yacht 
reached Gray Gables, and ‘‘the President walked from the launch 
to his residence with but little apparent effort.” ' 

During such an operation, especially in operations on bohe, with 
the parts bathed with blood, it is often impossible to judge ac- 
curately whether all the diseased tissue has certainly been re- 
moved. When, later, he could see clearly the condition of the 
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parts. Doctor Bryant was not quite satisfied with the appearance 
at one point. At his request, Doctors Janeway, Erdmann and I 
again boarded the Oneida at New York, with precautions for 
secrecy similar to those on the former occasion. We picked up 
Mr. Cleveland at Gray Gables; and on July seventeenth Doctor 
Bryant, with our assistance, removed all the suspicious tissue and 
cauterized the entire surface with the galvanocautery. This opera- 
tion was brief and the President recovered quickly. On July 
nineteenth, again the second day after the operation, the same 
three signatures appear in Commodore Benedict’s register. This 
second operation was never discovered by anyone. 

On the evening of the eighteenth I was put ashore at Newport 
just before the Fall River boat was due, on her way to New 
York. Then an amusing encounter almost betrayed me. My inten- 
tion was to get a stateroom and seclude myself there at once. 
At the head^of the stairs on my way to the stateroom, whom 
should I ifieet but my brother-in-law, Mr. Spencer Borden, of 
Fall River! 

‘‘Hello! What are you doing here?” was his greeting. 

I said very nonchalantly that I had had a consultation near by, 
and had had no time to visit the family in Fall River, as I had 
reached Newport only a few minutes before. Knowing my reti- 
cence in such matters and respecting my sense of duty, he did 
not press the question as to where the consultation had been held. 
When Holland’s account was published, six weeks later, with 
swift intuition Mr. Borden exclaimed that that surely was my 
consultation when he met me on the boat! 

Mr. Cleveland left Gray Gables for the special session of Con- 
gress on August fifth. He returned to Gray Gables for rest and 
recuperation on August eleventh. Finally he went to Washington 
for the winter on August thirtieth and reached the White House 
on September first; on which date Doctor Bryant’s notes say: “All 
healed.” 

After the first operation, while the President was at Gray 
Gables, Dr. Kasson C. Gibson, of New York, fitted Mr. Cleveland 
with an artificial jaw of vulcanized rubber. With this in place, 
his speech was excellent, even its quality not being altered. On 
October fourteenth Mr. Cleveland, in a letter to Doctor Gibson, 
expressed his lively satisfaction after trying a new and even better 
and more comfortable plate made by Doctor Gibson. 

L went to Washington at intervals several times afterward to 



GREAT ADVENTURES IN MEDICINE 


480 

examine Mr. Cleveland’s mouth and never found anything wrong. 
These brief visits were always a great pleasure, at the time as well 
as in retrospect, since I made the more intimate acquaintance of 
both the President and Mrs. Qeveland and their lovely family. 

Now, after the lapse of nearly a quarter of a century, it is 
even more evident than it was at the time that the instant de- 
cision of Mr. Cleveland himself, concurred in by his professional 
advisers and such friends as Secretary Lamont and Commodore 
Benedict, to keep the operation a profound secret was wise, and 
one may say imperative. What the consequences would have been 
had it become known at once we can only surmise, and shudder! 

Mr. Cleveland died June 24, 1908, fifteen years after our oper- 
ations. I was then in Europe. That he should have survived after 
the removal of a sarcoma of the jaw without local recurrence for 
so unusually long a period was a great satisfaction to Doctor 
Bryant and his colleagues. 

Long before his death Mr. Cleveland had “come into his own.” 
He passed away as the “foremost American citizen,” respected 
and honored by all parties and in all ranks of life. To me it is a 
rare satisfaction to have been associated with him so closely and 
to have been able to assist my trusted friend Bryant in doing a 
most important service to our beloved country. 

1917 


Peruna and the Bracers 

SAMUEL HOPKINS ADAMS 

A DISTINGUISHED public health official and medical writer once 
made this jocular suggestion to me: 

“Let us buy in large quantities the cheapest Italian vermouth, 
poor gin and bitters. We will mix them in the proportion of three 
of vermouth to two of gin, with a dash of bitters, dilute and 
bottle them by the short quart, label them ^SmitVs Revher and 
Blood Purifier; dose^ one 'wineglassful before each meaV; Advertise 
them to cure erysipelas, bunions, dyspepsia, heat rash, f^ver and 
ague, and consumption; and to prevent loss of hair, smallpox, old 
age, sunstroke and near-sightedness, and make our everlasting 
fortunes selling them to the temperance trade.” 

“That sounds to me very much like a cocktail,” said I. 
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“So it is,” he replied. “But it’s just as much a medicine as 
Peruna and not as bad a drink.” 

Peruna, or, as its owner, Dr. S. B. Hartman, of Columbus, Ohio 
(once a physician in good standing), prefers to write it, Pe-ru-na, 
is at present the most prominent proprietary nostrum in the 
country. It has taken the place once held by Greene’s Nervura 
and by Paine’s Celery Compound, and for the same reason which 
made them popular. The name of that reason is alcohol.* Peruna 
is a stimulant pure and simple, and it is the more dangerous in 
that it sails under the false colors of a benign purpose. 

According to an authoritative statement given out in private 
circulation a few years ago by its proprietors, Peruna is a com- 
pound of seven drugs with cologne spirits. The formula, they 
assure me, has not been materially changed. None of the seven 
drugs is of any great potency. Their total is less than one-half of 
I per cent, of the product. Medicinally they are too inconsider- 
able, in this^ifm^rtion, to produce any effect. There remains to 
Peruna only water and cologne spirits, roughly in the proportion 
of three to one. Cologne spirits is the commercial term of dcohol. 

WHAT PERUNA IS MADE OF 

Any one wishing to make Peruna for home consumption may 
do so by mixing half a pint of cologne spirits, 190 proof, with a 
pint and a half of water, adding thereto a little cubebs for flavor 
and a little burned sugar for color. Manufactured in bulk, so a 
former Peruna agent estimates, its cost, including bottle and 
wrapper, is between fifteen and eighteen cents a bottle. Its price 
is $1.00. Because of this handsome margin of profit, and by way 
of making hay in the stolen sunshine of Peruna advertising, many 
imitations have sprung up to harass the proprietors of the 
alcohol-and-water product. Pe-ru-vi-na, P-ru-na, Purina, Anurep 
(an obvious inversion); these, bottled and labeled to resemble 
Peruna, are self-confessed imitations. From what the Peruna 
people tell me, I gather that they are dangerous and damnable 
frauds, and that they cure nothing. 

What does Peruna cure? Catarrh. That is the modest claim for 
it; nothing but catarrh. To be sure, a careful study of its literature 

* Dr. Ashbel P. Grinnell of New York Qty, who has made a statistical 
study of patent medicines, asserts as a provable fact that more alcohol is 
consumed in this country in patent medicines than is dispensed in a legal 
way by licensed liquor venders, barring the sale of ales and beer. 
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will suggest its value as a tonic and a preventive of lassitude. But 
its reputation rests on catarrh. What is catarrh? Whatever ails 
you. No matter what you’ve got, you will be not only enabled, 
but compelled, after reading Dr. Hartman’s Peruna book, “The 
Ills of Life,” to diagnose your illness as catarrh and to realize 
that Peruna alone wifi save you. Pneumonia is catarrh of the lungs; 
so is consumption. Dyspepsia is catarrh of the stomach. Enteritis 
is catarrh of the intestines. Appendicitis — surgeons, please note 
before operating — ^is catarrh of the appendix. Bright’s disease is 
catarrh of the kidneys. Heart disease is catarrh of the heart. 
Canker sores are catarrh of the mouth. Measles is, perhaps, catarrh 
of the skin, since “a teaspoonful of Peruna thrice daily or oftener 
is an effectual cure” (“The Ills of Life”). Similarly, malaria, one 
may guess, is catarrh of the mosquito that bit you. Other diseases 
not specifically placed in the catarrhal class, but yielding to 
Peruna (in the book), are colic, mumps, convulsions, neuralgia, 
women’s complaints and rheumatism. Yet “Peruna is not a cure- 
all,” virtuously disclaims Dr. Hartman, and grasps at a golden 
opportunity by advertising his nostrum as a preventive against 
yellow fever! That alcohol and water, with a little coloring matter 
and one-half of i per cent, of mild drugs, will cure all or any 
of the ills listed above is too ridiculous to need refutation. Nor 
does Dr. Hartman himself personally make that cl^im for his 
product. He stated to^me specifically and repeatedly that no drug 
or conibination of drugs, with the possible exception of quinine 
for malaria, will cure disease. His claim is that the belief of the 
patient in Peruna, fostered as it is by the printed testimony, and 
aided by the “gentle stimulation,” produces good results. It is well 
established that in certain classes of disease the opposite is true. 
A considerable proportion of tuberculosis cases show a history 
of the Peruna tyj>e of medicine taken in the early stages, with the 
result of diminishing the patient’s resistant power, and much of 
the typhoid in the middle west is complicated by the victim’s 
“keeping up” on this stimulus long after he should have been 
under a doctor’s care. But it is not as a fraud on the iick alone 
that Peruna is baneful, but as the maker of drunkards also, 

“It can be used any length of time without acquiring a drug 
habit,” declares the Peruna book, and therein, I regret to say, 
lies specifically and directly. The lie is ingeniously backed up by 
Dr. Hartman’s argument that “nobody could get drunk on the. 
prescribed doses of Peruna.” 
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Perhaps this is true, though I note three wineglassfuls in forty- 
five minutes as a prescription, which might temporarily alter a pro- 
hibitionist’s outlook on life. But what makes Penina profitable 
to the maker and a curse to the community at large is the fact 
that the minimum dose first ceases to satisfy, then the moderate 
dose, and finally the maximum dose; and the unsuspecting patron, 
who began with it as a medicine, goes on to use it as a beverage, 
and finally to be enslaved by it as a habit. A well-known authority 
on drug addictions writes me: 

“A number of physicians have called my attention to the use 
of Peruna, both preceding and following alcohol and drug 
addictions. Lydia Pinkham’s Compound is another dangerous 
drug used largely by drinkers; Paine’s Celery Compound also. I 
have in the last two years met four cases of persons who drank 
Peruna in large quantities to intoxication. This was given to them 
originally as a i^pnic. They were treated under my care as simple 
alcoholics.” 

THE GOVERNMENT FORBIDS THE SALE OF 
PERUNA TO INDIANS 

Expert opinion on the non-medical side is represented in the 
government order to the Indian Department, the kernel of which 
is this: 

“In connection with this investigation, please give particular 
attention to the proprietary medicines and other compounds 
which the traders keep in stock, with special reference to the 
liability of their misuse by Indians on account of the alcohol 
which they contain. The sale of Peruna, which is on the lists 
of several traders, is hereby absolutely prohibited. As a medicine, 
something else can be substituted; as an intoxicant, it has been 
found too tempting and effective. Anything of the sort, under 
another name, which is found to lead to intoxication, you will 
please report to this office. 

“[Signed] F. C. Larrabee, Acting Commissioner.” 

Specific evidence of what Peruna can do will be found in the 
following report, verified by special investigation: 

PiNEDALE, Wyo., Oct. 4. — (Special .) — “Two men suffering from 
delirium tremens and one dead is the result of a Peruna intoxica- 
tion which took place here a few days ago. C. E. Armstrong, of 
this place, and a party of three others started out on a camping 
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trip to the Yellowstone country, taking with them several bottles 
of whisky and ten bottles of Peruna, which one of the members 
of the party was taking as a tonic. The trip lasted over a week. 
The whisky was exhausted and for two days the party was 
without liquor. At last some one suggested that they use Peruna, 
of which nine bottles remained. Before they stopped the whole 
remaining supply had been consumed and the four men were in 
a state of intoxication, the like of which they had never known 
before. Finally, one awoke with terrible cramps in his stomach 
and found his companions seemingly in an almost lifeless condi- 
tion. Suffering terrible agony, he crawled on his hands and knees 
to a ranch over a mile distant, the process taking him half a day. 
Aid was sent to his three companions. Armstrong was dead when 
the rescue party arrived. The other two men, still unconscious, 
were brought to town in a wagon and are still in a weak and 
emaciated condition. Armstrong’s body was almost tied in a knot 
and could not be straightened for burial.” 

Here is the testimony from a druggist in a “no license” town: 

“Peruna is bought by all the druggists in this section by the 
gross. I have seen persons thoroughly intoxicated from taking 
Peruna, The common remark in this place when a drunken party 
is particularly obstreperous is that he is on a ‘Peruna ’clrunk.’ It is 
a notorious fact that a great many do use Peruna to get the 
alcohcAic effect, and they certainly do get it good and strong. 
Now, there are other so-called remedies used for the same pur- 
pose, namely, Gensenica, Kidney Specific, Jamaica Ginger, Hos- 
tetter’s Bitters, etc.” 

So well recognized is this use of the nostrum that a number of 
the Southern newspapers advertise a cure for the “Peruna habit,” 
which is probably worse than the habit, as is usually the case with 
these “cures.” In southern Ohio and in the mountain districts of 
West Virginia the “Peruna jag” is a standard form of intoxication. 

TWO TESTIMONIALS 

A testimonial-hunter in the employ of the Peruna ^company 
was referred by a Minnesota druggist to a prosperous fanner in 
the neighborhood. The farmer gave Peruna a most enthusiastic 
“send-off”; he had been using it for several months and could 
say, etc. Then he took the agent to his bam and showed him a 
heap of empty Peruna bottles. The agent counted them. There 
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were seventy-four. The druggist added his testimonial. “That old 
boy has a ‘still’ on all the time since he discovered Peruna,” said 
he. “He’s my star customer.” The druggist’s testimonial was not 
printed. 

At the time when certain Chicago drug stores were fighting 
some of the leading patent medicines, and carrying only a small 
stock of them, a boy called one evening at one of the down- 
town shops for thirty-nine bottles of Peruna. “There’s the 
money,” he said. “The old man wants to get his before it’s all 
gone.” Investigation showed that the purchaser was the night 
engineer of a big downtown building and that the entire working 
staff had “chipped in” to get a supply of their favorite stimulant. 

“But why should any one want to get drunk on Peruna when 
he can get whisky?” argues the nostrum-maker. 

There are two reasons, one of which is that in many places the 
“medicine” can be obtained and the liquor can not. Maine, for 
instance, beiii^a prohibition state, does a big business in patent 
medicines. So does Kansas. So do most of the no-license counties 
in the South, though a few have recently thrown out the disguised 
“boozes.” Indian Territory and Oklahoma, as we have seen, 
have done so because of Poor Lo’s predilection toward curing 
himself of depression with these remedies, and for a time, at least, 
Peruna was shipped in in unlabeled boxes. 

United States District Attorney Mellette, of the western district 
of Indian Territory, writes: “Vast quantities of Peruna are 
shipped into this country, and I have caused a number of persons 
to be indicted for selling the same, and a few of them have been 
convicted or have entered pleas of guilty. I could give you 
hundreds of specific cases of ‘Peruna drunk’ among the Indians. 
It is a common beverage among them, used for the purposes of 
intoxication.” 

The other reason why Peruna or some other of its class is often 
the agency of drunkenness instead of whisky is that the drinker 
of Peruna doesn’t want to get drunk, at least she doesn’t know 
that she wants to get drunk. I use the feminine pronoun advisedly, 
because the remedies of this class are largely supported by 
women. Lydia Pinkham’s variety of drink depends for its popu- 
larity chiefly on its alcohol. Paine’s Celery Compound relieves 
depression and lack of vitality on the same principle that a cock- 
tail docs, and with the same necessity for repetition. I knew an 
estimable lady from the middle West who visited her dissipated 
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brother in New York— dissipated from her point of view, be- 
cause she was a pillar of the W. C. T. U., and he frequently took 
a cocktail before dinner and came back with it on his breath, 
whereon she would weep over him as one lost to hope. One day, 
in a mood of brutal exasperation, when he hadn’t had his drink 
and was able to discern the flavor of her grief, he turtied on her: 

“I’ll tell you what’s the matter with you,” he said. “You’re 
drunk — ^maudlin drunk!” 

She promptly and properly went into hysterics. The physician 
who attended diagnosed the case more politely, but to the same 
effect, and ascertained that she had consumed something like a 
half a bottle of Kilmer’s Swamp-Root that afternoon. Now, 
Swamp-Root is a very creditable “booze,” but much weaker in 
alcohol than most of its class. The brother was greatly amused 
until he discovered, to his alarm, that his drink-abhorring sister 
couldn’t get along without her patent medicine bottle! She was 
in a fair way, quite innocently, of becoming a drunkard. 

Another example of this “unconscious drunkenness” is recorded 
by the Journal of the American Medical Association: “A respected 
clergyman fell ill and the family physician was called. After ex- 
amining the patient carefully the doctor asked for a private inter- 
view with the patient’s adult son. 

“ ‘I am sorry to tell you that your father undoubtedly is suffer- 
ing from chronic alcoholism,’ said the physician. 

“ ‘Chronic alcoholism! Why, that’s ridiculous! Father never 
drank a drop of liquor in his life, and we know all there is to 
know about his habits.’ 

“‘Well, my boy, it’s chronic alcoholism, nevertheless, and at 
this present moment your father is drunk. How has his health 
been recently? Has he been taking any medicine?’ 

“ ‘Why, for some time, six months, I should say, father has 
often complained of feeling unusually tired. A few months ago 
a friend of his recommended Penina to him, assuring him that 
it would build him up. Since then he has taken many bottles of 
it, and I am quite sure that he has taken nothing else.’ ’* 

From its very name one would naturally absolve Duffy’s Malt 
Whiskey from fraudulent pretence. But Duffy’s Malt Whiskey is 
a fraud, for it pretends to be a medicine and to cure all kinds 
ol lung and throat diseases. It is especially favored by temperance 
folk. “A dessertspoonful four to six times a day in water and a 
tablespoonful on going to bed” (personal prescription for con- 
sumptive), makes a fair grog allowance for an abstainer. 
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MEDICINE OR LIQUOR? 

^‘You must not forget,” writes the doctor in charge, by way of 
allaying the supposed scruples of the patient, “that taking Duffy’s 
Malt Whiskey in small or medicinal doses is not like taking liquor 
in large quantities, or as it is usually taken. Taking it a consider- 
able time in medicinal doses, as we direct, leads to health and 
happiness, while taken the other way it often leads to ruin and 
decay. If you follow our advice about taking it you will always 
be in the temperance fold, without qualm of conscience.” 

It has testimonials ranging from consumption to malaria, and 
indorsements of the clergy. The whiskey has its recognized place 
behind the bar, being sold by the manufacturers to the wholesale 
liquor trade and by them to the saloons, where it may be 
purchased over the counter for 85 cents a quart. This is cheap, 
but Duffy’s Puj:;e Malt Whiskey is not regarded as a high-class 
article. 

When this series of articles was first projected Collier^s received 
a warning from “Warner’s Safe Cure,” advising that a thorough 
investigation would be wise before “making any attack” on that 
preparation. I have no intention of “attacking” this company or 
any one else, and they would have escaped notice altogether, 
because of their present unimportance, but for their letter. The 
suggested investigation was not so thorough as to go deeply into 
the nature of the remedy, which is an alcoholic liquid, but it 
developed this interesting fact: Warner’s Safe Cure, together with 
all the Warner remedies, is leased, managed and controlled by the 
New York and Kentucky Distilling Company, manufacturers of 
standard whiskies, which do not pretend to remedy anything but 
thirst. Duffy’s Malt Whiskey is another subsidiary company of 
the New York and Kentucky concern. This statement is respect- 
fully submitted to temperance users of the Malt Whiskey and the 
Warner remedies. 

SOME ALCOHOL PERCENTAGES 

Hostetter’s Bitters contain, according to an official state analysis, 
44 per cent, of alcohol; Lydia Pinkham appeals to suffering wom- 
anhood with 20 per cent, of alcohol; Hood’s Sarsaparilla cures 
“that tired feeling” with 18 per cent.; Burdock’s Blood Bitters, 
with 25 per cent.; Ayer’s Sarsaparilla, with 26 per cent., and 
Paine’s Celery Compound, with 2 1 per cent. The fact is that any 
of these remedies could be interchanged with Peruna or with 
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each other, so far as general effect goes, though the iodid of 
potassium in the sarsaparilla class might have some effect (as likely 
to be harmful as helpful) which would be lacking in the simpler 
mixtures. 

If this class of nostrum is so harmful, asks the* attentive reader 
of newspaper advertising columns, how explain the indorsements 
of so many people of prominence and reputation? “Men of prom- 
inence and reputation” in this connection means Peruna, for 
Peruna has made a specialty of high government officials and 
people in the public eye. In a self-gratulatory dissertation the 
Peruna Company observes in substance that, while the leading 
minds of the nation have hitherto shrunk from the publicity 
attendant on commendmg any patent medicine, the transcendent 
virtues of Peruna have overcome this amiable modesty, and one 
and all, they stand forth its avowed champions. This is followed 
by an ingenious document headed, “Fifty Members of Congress 
Send Letters of Indorsement to the Inventor of the Great Catarrh 
Remedy, Pe-ru-na,” and quoting thirty-six of the letters. Analysis 
of these letters brings out the singular circumstance that in 
twenty-one of the thirty-six there is no indication that the writer 
has ever tasted the remedy which he so warmly praises. As a 
sample, and for the benefit of lovers of ingenious literature, I 
reprint the following from a humorous member of Congress: 

“My secretary had as bad a case of catarrh as I ever saw, and 
since he has taken one bottle of Peruna he seems like a different 
man. 

“Taylorville, N. C. Romulus Z. Linney.” 

The famous letter of Admiral Schley is a case in point. He 
wrote to the Peruna Company: 

“I can cheerfully say that Mrs. Schley has used Peruna, and I 
believe with good effect. [Signed] W. S. Schley.” 

This indorsement went the rounds of the country in half-page 
blazonry, to the consternation of the family’s friends. Admiral 
Schley seems to have appreciated that this use of hiaf name was 
detrimental to his standing. He wrote to a Columbt^s religious 
journal the following letter: 

“1826 I Street, Washington, D. C, Nov. 10, 1904. 

''Editor Catholic Columbian : — ^The advertisement of the Pe- 
runa Company, inclosed, is made without any authority or 
approval from me. When it was brought to my attention first I 
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wrote the company a letter, stating that the advertisement was 
offensive and must be discontinued. Their representative here 
called on me and stated he had been directed to assure me no 
further publication would be allowed, as it was without my 
sanction. 

“I would say that the advertisement has been made without my 
knowledge or consent and is an infringement of my rights as a 
citizen. 

‘if you will kindly inform me what the name and date of the 
paper was in which the inclosed advertisement appeared I shall 
feel obliged. 

“Very truly yours, W. S. Schley.” 

Careful study of this document will show that this is no explicit 
denial of the testimonial. But who gives careful study to such a 
letter? On the face of it, it puts the Peruna people in the position 
of having fors^ their advertisement. Ninety-nine people out of 
a hundred would get that impression. Yet I have seen the testi- 
monial, signed with Admiral Schley’s name and interlined in the 
same handwriting as the signature, and I have seen another letter, 
similarly signed, stating that Admiral Schley had not understood 
that the letter was to be used for such advertising as the recipient 
based on it. If these letters are forgeries the victim has his recourse 
in the law. They are on file at Columbus, Ohio, and the Peruna 
Company would doubtless produce them in defense of a suit. 

WHAT THE GOVERNMENT CAN DO 

One thing that the public has a right to demand in its attitude 
toward the proprietary medicines containing alcohol: that the 
government carry out rigidly its promised policy no longer to 
permit liquors to disguise themselves as patent medicines, and 
thereby escape the tax which is put on other (and probably 
better) brands of intoxicants. One other demand it should make 
on the purveyors of the concoctions: that they label every bottle 
with the percentage of alcohol it contains; then the innocent 
clergyman who writes testimonials to Duffy, and the W. C. T. U. 
member who indorses Peruna, Lydia Pinkham, Warner, and their 
compeers, will know when they imbibe their ‘tonics,” “invigora- 
tors,” “swamp roots,” “bitters,” “nerve-builders,” or “spring med- 
icines,” that they are sipping by the tablespoon or wineglassful 
^vhat the town tippler takes across the license-paying bar. 
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SYNOPSIS 

What makes a man decide to become a doctor? Why is the pro- 
fession still basically an Arty as well as a Science? Light is thrown 
on these questions in the first three brief selectio72s included tn 
Part V: ^'‘The Doctor by Robert Louis Stevensony whose malady 
made him well-acquainted with the breed; Becoming a Doc- 
tory^ by HolmeSy Simsy Freudy Grenfelly Camion and Ellis; and 
*'The Art of Medicine y^ by the world-famous Hopkins and Har- 
vard surgeony Harvey Cushing, 

Cushing^s theme is on medicine as practice; but as Professor 
Cannon points out in ^^The Career of the Investigatory^ practice 
is only one of a number of avenues open to the young student of 
medicine. The emphasis in his paper is on research — the study not 
of what is known but of what is still to be learned. In this and tn 
the following papery '‘'‘Gains From Serendipity,^ the man who 
followed in the footsteps of Bernard to become one of the fore- 
most physiologists offers some of the wisest and most enlightening 
things that have been written on the subject. There is no question 
that laboratory research is responsible for the vast majority of all 
advances made in the field of modern medicine. Professor Zinsser 
writes briefly about the adventurous charms of '‘'‘Laboratories^^ 
while some of the tools available for the laboratory technician 
as well as the practitioner are discussed in ^^Chemistry in the Serv- 
ice of Medicine,^ by Edwin W, Slosson and ^^The Doctor and the 
Physicisty^ by George Russell Harrison, 
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We now come to some of the great discoveries of the period. 
Toward the end of the last century it was said by an eminent 
physicist that the science had reached an impasse, that it had ex- 
plained everything that required explanation. Even as he made the 
statement, the new physics, which has influenced our lives so 
profoundly, was being born in the work of Becquerel, Madame 
Curie and Roentgen. The discovery which had the most immedi- 
ate effect on medicine is described in Roentgen^s classic paper, 
reprinted here, ^^On a New Kind of RaysJ*^ Working in his lab- 
oratory in Wurzburg, Roentgen noticed that a Crookes tube 
which had been completely covered could cause paper which had 
been coated with certain metallic salts to glow. Further, when he 
held his hand in front of the paper, the invisible rays from the 
tube cast the shadow of his bones. The discovery resulted in 
amusing popular misconceptions: X-ray proof clothing was ad- 
vertised for modest ladies and in New Jersey a legislative bill was 
introduced to prohibit the use of X-rays in opera glasses. The 
discovery has had repercussions in every field of science. In 
medicine it has proved to be one of the most powerful diagnostic 
tools available to doctors. 

When the X-ray was first discovered, one professor remarked 
that he hoped it would help him penetrate the skuljs of his less 
intelligent students. It is not too far fetched to say that for such 
a purpose the discoveries in psychoanalysis of Sigmund Freud 
can be .compared with that of Roentgen. Here indeed was the 
discovery of a whole new world — the world of the subconscious 
— and a new method of understanding what happens in the minds 
of both normal and abnormal individuals. Dr. Brill, who writes 
^^The Psychology of Sigmund Freudf^ is one of the leading prac- 
titioners of psychoanalysis in the United States. 

The next three selections deal with dramatic episodes in one 
of the most important branches of modern medicine, the study 
of tropical diseases. Of all these diseases, the most widespread and 
important is malaria. In fact, it has been stated that the toll which 
malaria has taken in the form of incapacitation and deai^ has been 
greater than that of any other disease of any sort. The first step 
to a discovery of its true nature was made by Alphonse Laveran, 
an army surgeon in Algeria, in i88o. In that year, he discovered a 
microscopic annual parasite in the blood of victims of the disease. 
In 18^7, Ronald Ross discovered this same parasite in the stomach 
of anopheles mosquitoes which had sucked the blood of malarial 
patients. The next year, he showed that the parasite was trans- 
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mitted to victims on whom the mosquito subsequently fed. The 
method of transmittal was entirely different from that of most 
other diseases— an insect was the villain of the piece. Ross was 
an extraordinarily gifted human being — a poety novelist^ snusician 
and paintery as well as a scientist. He describes the moment of 
discovery in ^^Malariay^ an excerpt from his autobiography. 

In his Dedication to Ross in ^^The Story of Medicincy* Profes- 
sor Victor Robinson writes as follows: ^"Sanitarians have realized 
that the malaria-fighter "must learn to think like a mosquito and 
act like a larva,'' The most effective of all mosquito hunterSy the 
man who emerged from the swamps with the truth beneath the 
cracked eye-piece of his microscope y is Ronald Ross. Obstructed 
by officials, sick from heat and work and worry y his painful eyes 
finally looked at the cause of malaria. Mosquito Day — August 20, 
1^97 — ^ttust be regarded as the birthday of a new era in public 
health. The spirit of Ross sent Walter Reed on his Cuban adven- 
ture, from 'tlihiih he returned with proof that in the bite of the 
mosquito lies the mystery of yellow fever. The work of Ross 
was the inspiration of Gorgas in the uncertain years on the fatal 
Isthmus. After ships began to sail through the inter oceanic water- 
way, Gorgas never hesitated to state that the preventive discovery 
of Ross enabled the building of the Panama canal.'' 

The above paragraph introduces a subject which was the basis 
for a play by Sidney Howard, as well as for innumerable books 
and articles. The scenes of misery and degradation which occurred 
when yellow fever struck at a community are described in ""The 
Ravages of Yellow Fever," four eye-witness accounts, including 
one by the pioneer Philadelphia physician, Dr. Benjamin Rush. 
(All of these accounts, incidentally, appeared in the biography, 
""Walter Reed and Yellow Fever," a notable work by Howard A. 
Kelly, one of the ""big four" of Johns Hopkins.) The first move 
in the direction of the abolition of the disease, the famous experi- 
mental work in Cuba during the Spanish-American work, is here 
described by one of the members of the Yellow Fever Commis- 
sion, Dr. Aristides Agramonte, in ""The Inside Story of a Great 
Medical Discovery." With the knowledge which this discovery 
had placed in his hands, the chief sanitary officer of Havana, Dr. 
William C. Gorgas, proceeded by the systematic destruction of 
mosquitoes to free the city from the disease for the first time in 
tyo years. In 1896, deaths in Havana from Yellow Fever num- 
bered 1282. In 1900 there were 910. In 1902, 1909 and 1904 not a 
single death occurred. 
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But the work was still not finished. What was the parasite 
which caused the disease? Actually ^ it has turned out to be a 
virus, but before that fact was to become known, f carious scien- 
tists like Noguchi of the Rockefeller Institute, were to die of the 
disease while investigating it. And as this is written^ in October 
of 1951^ comes the announcement of the award of the Nobel 
Prize to Dr. Max Theiler, of the Rockefeller Foundation, for his 
development of ij-D, the yellow fever vaccine with which over 
8,000,000 members of the armed forces alone were protected 
during World War II. 

Another disease, seemingly similar yet actually utterly different, 
which owes its eradication to American science, is the subject of 
the next selection, ‘‘Goldberger and Pellagra,^' by Robert P. Par- 
sons. Like scurvy, pellagra is one of the great deficiency diseases, 
caused directly by poverty and resultant undernourishment. Con- 
tagion has nothing whatever to do with its appearance but reac- 
tionary public health officials of the American South, where it 
was especially prevalent, were u?jwilling to admit the fact. Dr. 
Parsons of the United States Navy here tells in dramatic fashion 
how Joseph Goldberger of the U. S. Public Health Service 
proved the facts about pellagra and forced their acceptaiice. 

The initial clue to another deficiency disease, pernicious anemia, 
came from Dr. George Richard Minot and Dr. William P. Mur- 
phy. The former writes about it in the short article entitled 
^^Anefnia.^^ In 1926, they showed that there was an active ingre- 
dient in liver which benefited victims of the disease. Patients 
were at first required to eat enormous quantities of liver every 
day. Gradually extracts were developed, and it is now known 
that the active ingredient is Vitamin B-12, isolated in 1948, and 
containing cobalt. In contrast to the pounds of liver formerly 
required, it is effective in quantities which are measured in mil- 
lionths of an ounce. 

From the earliest times the importance of the ^^ductless^^ glands, 
now referred to as the glands of internal secretion, hh been ap- 
preciated. Ten centuries before the Christian era, ^e Hindus 
referred to glandular secretions. Glandular medicine\ especially 
the administering of sex glands, goes back to remot\ antiquity. 
And in the contemporary work on ACTH, discussed later, 
we see that developments in the field are still far from completion. 
As a bridge between the old and the new, we offer a general 
roundup, ^^The Story of the Glands of Internal Secretion, by 
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Walter Timmej Professor of Clinical Neurology at the College 
of Physicians and Surgeons at Columbia. 

What decides a young man's choice of a medical school? Today 
there are many fine medical schools in every section of the coun- 
try^ and with present crowded conditions, it is often a question of 
where he will be admitted. At the beginning of the century, the 
situation was entirely different. The leading hospital, as well as 
the leading medical school, was Johns Hopkins in Baltimore. In 
i8j 3, Johns Hopkins, a wealthy merchant and banker, bequeathed 
thirteen acres of land to the Trustees of the Johns Hopkins Fund 
for the erection of a hospital. He insisted that the medical and 
surgical staff should be of the highest character, that a training 
school for nurses be established and that the hospital should ulti- 
mately form part of the Medical School of the University. 

A man of great vision, John Shaw Billings, was appointed 
Medical Advisfix to the Trustees. In his report, "^The Johns Hop- 
kins Hospital," reprinted here in part, he insisted on the revolu- 
tionary idea of the importance of original investigation; and on 
the equally important need of obtaining good men to do the 
work. He set out to find the best men obtainable. The first of 
these was the noted pathologist William H. Welch; the second, 
appomted physician-in-chief, was the Canadian, William Osier. 
Later, other distinguished physicians, among them William S. 
Hoisted and Howard A. Kelley, were to join them to make up a 
faculty of dazzling brilliance. ^^The big four'' were to have a 
profound effect on the development of medicine in America. 
Their students entered into every facet of our medical life. 
Among them were Reed, Carroll and Lazear, of the Yellow Fever 
Commission; the Mayo brothers; Cushing, the great brain sur- 
geon; Simon Flexner, first director of the Rockefeller Institute 
for Medical Research. They are the subjects of the account en- 
titled, ^^My Medical Colleagues," by J. M. T. Finney. Here they 
are, not only in their greatness, but in the very human traits which 
influenced their lives and work. 

Of them all, Osier was perhaps the most charming person as 
well as the most influential writer. His text book of medicine was 
standard in medical schools for many years. His non-technical 
writings, such as ^^Mquanimitas," were read avidly by teachers, 
practitioners and students. From these ""Writings," we have taken 
three brief but typical quotations. 

Our final selections are descriptions in their own words of the 
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medical experiences of three imdely different kinds of physi- 
cian, each of eminent stature in his field. Hans Zinsser, the 
noted bacteriologist, author of **Rats, Liee and History'* from 
•which •we have already quoted, spent some time as a practitioner 
before he turned to the laboratory •work •which •wta to be his true 
career. Tram his fascinating “As I Remember Hint,** we take his 
account of “Medical Practice," a selection which is typical of the 
amusing and occasionally heartbreaking experiences of the young 
doctor starting out. 

The second of these personal experiences, “Leprosy in the 
Philippines," comes from the famous book by Victor Heiser, “An 
American Doctor's Odyssey." Heiser was a member of the Inter- 
national Hedth Division of the Rockefeller Foundation, which 
has had a profound effect on public health work throughout the 
world, and which has done so much to stamp out disease. Heiser 
was Hedth Director of the Philippines at the time of the leprosy 
episode. The reader can console himself with the fact that the 
pdnful scenes described here need no longer be enacted. The 
policy of strict segregation is no longer standard practice. Even 
more important, the administration of the loathsome-tasting chaul- 
moogra oil is being abandoned in favor of the modem drugs, the 
sulfones. These are proving beneficial in the treatrqgnt of many 
cases, and some specialists even hold out the hope that sanatoria 
for lepers (or as they are now known, sufferers from Hansen's 
disease) can be closed •within a matter of decades. 

Finally, in “On the Edge of the Primeval Forest," are related 
the experiences of a medical misHonary who is also a great philos- 
opher and musician, Albert Schweitzer. A world authority on 
Bach, Schweitzer felt impelled to give up his life to service of his 
fellow men. Here he explains what impelled him to make the 
move and describes his early experiences in French Equatorial 
Africa among natives who still felt the “supernatural power for 
evil which one man can exert over another” and who continued to 
practice fetishism and other forms of magic. Schweittei^s influ- 
ence has not been restricted to Africa. It is so large that he has 
been called the greatest man living today. His remarkable “Phi- 
losophy of Civilization" and his other philosophical works reveal 
a profound belief in his fellow man and a “reverence for life” 
winch his own actions have completely exemplified. 



The Doctor 


ROBERT LOUIS STEVENSON 


He is the flov^er (such as it is) of our civilization; and when the 
stage of mail' is'^done with, and only remembered to be marveled 
at in history, he will be thought to have shared as little as any in 
the defects of the period, and most notably exhibited the virtues 
of the race. Generosity he has, such as is possible to those who 
practise an art, never to those who drive a trade; discretion, tested 
by a hundred secrets; tact, tried in a thousand embarrassments; 
and what are more important, Heraclean cheerfulness and cour- 
age. So it is that he brings air and cheer into the sickroom, and 
often enough, though not so often as he wishes, brings healing. 


On Becoming a Doctor 

I 

OLIVER WENDELL HOLMES 

I MUST announce to you the startling position that I have been 
a medical student for more than six months, and am sitting with 
Wistar’s Anatomy beneath my quiescent arm, with a stethoscope 
on my desk, and the blood-stained implements of my ungracious 
profession around me. I do not know what you will say, — but I 
cannot help it ... I know I might have made an indifferent 
lawyer, — and I think I may make a tolerable physician,— I did 

499 



GREAT ADVENTURES IN MEDICINE 


500 

not like the one, and I do like the other. And so you must know 
that for the last several months I have been quietly occupying a 
room in Boston, attending n^edical lectures, going to the Massa- 
chusetts Hospital, and slicing and slivering the carcasses of better 
men and women than I ever was myself or am like to be. It is a 
sin for a puny little fellow like me to mutilate pne of your six- 
foot men as if he was a sheep, — but vive la sciencel 
I must write a piece and call it records of the dissecting room, 
so let me save all my pretty things, as plums for my pudding. If 
you would die fagged to death like a crow with the king birds 
after him, — ^be a schoolmaster; if you would wax thin and savage, 
like a half-fed spider, — ^be a lawyer; if you would go off like an 
opium-eater in love with your starving delusions, — be a doctor. 

1831 


II 


J. MARION SIMS 

I HAVE been asked many times why I studied medicine. There 
was no premonition of the traits of a doctor in m^ career as a 
youngster; but it was simply in this way: 

At that day and time, the only avenues open to a young man 
of university education were those of the learned professions. A 
graduate of a college had either to become a lawyer, go into the 
church, or to be a doctor. I would not be a lawyer; I could not 
be a minister; and there was nothing left for me to do but to be a 
doctor — to study medicine or to disgrace my family; for it was 
generally thought that a man who had gone through college, 
and came back and settled down as a merchant’s clerk, couldn’t 
have had much in him if he didn’t take to a profession. So there 
was nothing else left for me but to study medicine. Ope day my 
father said, “I guess you had better go down and see Mt. Howard 
about your beginning your studies with him.” > 

I said: “Father, I know that I have been a great disajjpointment 
to you. I knew from the outset that you wanted me fo become 
a lawyer. It is impossible for me to be a lawyer; I have Neither the 
talent nor the gifts necessary for the profession. I caiinot enter 
Mr. Howard’s office.” He said: “What in the world are you going 
to do, then?” 
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I said: “If I hadn’t gone to college I know what I should have 
done. I would have accepted Mr. Stringfellow’s offer of three 
hundred dollars a year, and gone into his store two years ago, 
and by this time I should be getting five hundred dollars a year. 
But as it is, I suppose I must study a profession, so long as I have 
had a university education, and there is nothing else left for me 
but the study of medicine, if I must take a profession.” 

He said to me: “My son, I confess that I am disappointed in 
you, and if I had known this I certainly should not have sent you 
to college.” 

I replied: “I did not want to go; I knew that you were not able 
to send me there, and I knew that you would be disappointed, and 
that I should make you unhappy. I am sure that you are no more 
unhappy about it than I am now. But if I must study a profession, 
there is nothing left for me to do but to study medicine.” 

He replied;^ “Well, I suppose that I can not control you; but 
it is a profeSSioh for which 1 have the utmost contempt. There is 
no science in it. There is no honor to be achieved in it; no reputa- 
tion to be made, and to think that my son should be going around 
from house to house through this country, with a box of pills in 
one hand and a squirt in the other, to ameliorate human suffering, 
is a thought 1 never supposed I should have to contemplate.” 

However, he told me to go and see Dr. Churchill Jones, and 
make arrangements to study medicine. The next morning, I felt 
happily relieved at having been enabled to pass through that 
terrible ordeal with my poor disappointed father. I began im- 
mediately to read medicine with Dr. Jones. Dr. Churchill Jones 
was a man of very great ability. The people in the country around 
had very great respect for and confidence in him as a physician. 
But, unfortunately, he drank. That, for a time, seemed to unfit 
him for the duties of his profession. Besides, he had no facilities for 
medical instruction, for he had few or no books; and I read 
anatomy, read the practice, and all the medical books I could get 
hold of, without any teacher, or reading to any profit whatever. 
I was very glad when I was able to leave his office, and go to 
attend medical lectures. But he was a very great surgeon, and 
from him I imbibed a desire to distinguish myself in surgery, if 
I ever should become a doctor. 


i88i 
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SIGMUND FREUD 

I WAS born on May 6th, 1856, at Freiberg in Moravia, a small 
town in what is now Czecho-Slovakia. . . . 

Although we lived in very limited circumstances, my father 
insisted that, in my choice of a profession, I should follow my own 
inclinations. Neither at that time, nor indeed in my later life, did I 
feel any particular predilection for the career of a physician. I was 
moved, rather, by a sort of curiosity, which was, however, 
directed more towards human concerns than towards natural 
objects; nor had I recognized the importance of observation as 
one of the best means of gratifying it. At the same time, the 
theories of Darwin, which were then of topical interest, strongly 
attracted me, for they held out hopes of an extraordinary advance 
in our understanding of the world; and it was hearing Goethe’s 
beautiful essay on Nature read aloud at a popular lecture just 
before I left school that decided me to become a medical student. 

Edition of 


IV 

WILFRED T. GRENFELL 

None of our family on either side, so far as I can find out, had ever 
practised medicine. My own experience of doctors had been rather 
a chequered one, but at my father’s suggestion I gladly went up 
and discussed the matter with our country family doctor. He was 
a fine man, and we boys were very fond of him and his family, 
his daughter being our best girl friend near by. He had an 
enormous practice, in which he was eminently succe|;sful. The 
number of horses he kept, and the miles he covered With them, 
were phenomenal in my mind. He had always a kind' word for 
every one, and never gave us boys away, though he must have 
known many of our pranks played in our parents’ absence. The 
only remaining memory of that visit was that the old doctor 
brought down from one of his shelves a large jar, out of which he 
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produced a pickled human brain. I was thrilled with entirely new 
emotions. I had never thought of man’s body as a machine. That 
this weird, white-puckered-up mass could be the producer or 
transmitter of all that made man, that it controlled our physical 
strength and growth, and our responses to life, that it made one 
into “Mad G.” and another into me — why, it was absolutely 
marvelous. It attracted me as did the gramophone, the camera, the 
automobile. 

My father saw at once on my return that I had found my real 
interest, and put before me two alternative plans, one to go to 
Oxford, where my brother had just entered, or to join him in 
London and take up work in the London Hospital and University, 
preparatory to going in for medicine. I chose the latter at once — 
a decision I have never regretted. 

1919 


V 

WALTER B. CANNON 

When I was a boy my father had expressed a wish that I might 
become a doctor. Somewhat vaguely I had that intent when I 
entered Harvard College. It was not until I had passed about 
halfway through the college period and had studied chemistry 
and biology to a considerable degree that the resolution became 
definitely formulated. At that time I was attracted by the 
possibility of devoting my life to neurology and psychiatry. With 
this aim I undertook work on the structure of the brain and in 
psychology. While in the Medical School I paid special attention 
to courses concerned with diseases of the nervous system. It is 
probable that if, while a first-year student of medicine, I had not 
undertaken research on the physiology of the digestive tract by 
use of the then newly discovered X-rays, I would have become 
a neurologist. 

My father’s wish that I might become a physician was there- 
fore never realized. Instead of engaging in practice I engaged in 
teaching medical students. This was what my predecessor. Dr. 
Bowditch, had done. He told the tale of a conversation between 
one of his children and a little companion. The companion asked, 
“Has your father many patients?” and the answer was, “He has 
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no patients.” “What! A doctor and no patients?” Thereupon the 
apologetic answer, “Oh, no, he is one of those doctors who don’t 
know anything!” Possibly the children of other physiologists 
suffer from the same sense of inferiority. One of my daughters, 
on being informed proudly by a little friend that her father was 
a doctor, remarked somewhat sadly, “Afy father is only a father!” 

194s 


VI 


HAVELOCK ELLIS 

Ever since I had left school — and even before — I had never had 
the slightest idea how to gain my living. I never felt the faintest 
real vocation for any course of life. If asked what I would like 
to be, I could only have answered as Diderot answered in youth, 
*Mais rien, mais rien du tout.’ With me, as with Diderot, a creature 
of superabundant energy, this was far from meaning laziness or 
indifference. It was merely the mark of one whose temperament 
is too obstinately aboriginal to be fitted into one of the existing 
frameworks of life. I was most anxious and worked over the 
matter. My mother had once suggested that being fond of books, 
I might be a bookseller, but that idea had not the slightest attrac- 
tion for me; indeed, none of the families I proceeded from, except 
the Olivers, had ever been drawn to business, or made any success 
in business, and in books as books, moreover, I never took an 
interest. It might possibly be said that it was by an unconscious 
atavistic impulse — I knew nothing then of my remote ecclesiastical 
ancestry — that the first profession I ever thought of entering, 
when about the age of fifteen, was the Church. The idea was, in 
fact, most likely the natural outcome of my own religious attitude 
and environment, and the fact that my friend Mackay Was at that 
time preparing to become a clergyman. But it was a! career for 
which I was in every respect singularly unsuited, an^ the idea, 
which never took deep root, was soon effaced when shortly after- 
wards I lost my early faith in Christianity. The occ^pmtion of 
teaching which I had fallen into on reaching Australia 'was as un- 
suitable for me as the Church, and from the first I merely adopted 
it as a temporary resource. I never had any wish to devote myself 
to teaching and I have always been rather sceptical about what is 
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falsely called “education.” At some time in Australia I believe that 
the idea of a legal career floated passingly across my mind, but 
for me it was as absurd as any of the others. My future career in 
life remained a puzzling and painful problem to which I could 
never see any solution. 

The question was still in that position, when, a few weeks after 
the experience I have just told, I began to read the Life and Letters 
of James Hinton by Ellice Hopkins, and by a strange chance 
Hinton was fated to have as decisive an influence on my practical 
work in life as already on my spiritual welfare. I was still in the 
first chapter of the book, reading as I lay — it was sometimes my 
position when tired after the day’s work — full length on the hard 
bench in my schoolroom, on which I usually sat in the absence 
of a chair; a position more or less horizontal is always with me the 
most favorable to mental activity. As I read, in completely calm 
and disinterested manner, I came to that point in the narrative 
where it is stated that on the advice of the family doctor it was 
decided that young James should enter the medical profession, as 
giving the necessary scope to his mental activity, and was accord- 
ingly placed at Saint Bartholomew’s Hospital Medical School, hav- 
ing just reached his twentieth year, the age I had myself then 
almost reached. Suddenly I leapt to my feet as though I had been 
shot. “I will become a doctor!” a voice within me seemed to say. 
Therewith, in that instant, the question that had worried me for 
so many years was once and for all decided. On the conscious 
plane, difficult problems, especially if of a practical nature, are 
only settled in my mind with the greatest hesitation and much 
swaying back and forth between the arguments on this side and 
on that, and even to the end I remain uncertain, although, when 
once the decision is made, I doubt no more and never turn back. 
But now, in settling the greatest practical question of life, I 
settled it in an instant, without even any deliberation at all — for the 
idea of becoming a doctor had never before so much as entered 
my head — and settled it so finally that I never once called my 
decision in question. 

... I quickly realized that the career of an ordinary medical 
practitioner had no attractions for me. As soon as I began to 
reflect on the meaning of that sudden conviction, I saw that 
the main reason why I wanted to be a doctor was not because I 
wanted a doctor’s life, but because I needed a doctor’s education. 
A ddetor’s career was not my career, but a doctor’s training was 



GREAT ADVENTURES IN MEDICINE 


506 

the necessary portal to my career. Therein I was entirely right. 
I might have been tempted to say, like some clever and brilliant 
people I can think of, that of the things I wanted to know 
medicine had little to teach and that I could best work in complete 
independence of traditional investigation. I was fortunately saved 
from that fate by a primitive trait of my mental constitution. My 
most revolutionary impulses are combined with an equally strong 
impulse to reverence tradition and seek out its bases. Just as I 
could not undertake to study the revolutionary Rabelais without 
investigating the whole history of the fifteenth century, so I 
could not reach my own new conception of sex without studying 
the established conventions of medical science. It has been 
fortunate for me that it is so. If I had not studied medicine from 
the beginning, if I had not been a duly accredited practitioner in 
medicine, surgery, and midwifery, I could never have gained a 
confident grasp of the problem of sex, I could never have set forth 
my own personal investigations and results in the volumes of my 
Studies^ and I could never have found a decent firm to publish 
them. I should have spent my days in an almost helpless struggle, 
and my life-blood would have been drunk by the thirsty sands 
of time. I should have dropped and left no mark. By adopting the 
medical profession I acquired the only foundatioiwon which I 
could build my own work. 

^939 


The Art of M.edicme 

HARVEY CUSHING 

The ideals and standards of the profession having been the 
same these past two thousand years and more, the difSculties of 
living up to them are, it may be assumed, no greater how than 
they ever have been. And, so far as concerns the intrinsic diffi- 
culties of actual practice of the Art, it may well enough^be argued 
that they grow increasingly less now that the instruments of 
precision come to replace the cruder, old-time methods of obser- 
vation of the patient’s symptoms, many of which can now be 
estimated and recorded with some approach to mathematical 
accuracy. 
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Medicine, in short, becomes constantly more exact and scien- 
tific in its procedures. It is prompt to adopt for its own uses new 
knowledge of most varied kinds that comes from the chemist, the 
physicist, and the biologist, whose primary motive is the extension 
of knowledge and who admit little if any interest in the applica- 
tion of their discoveries by the medical profession. Roentgen 
could hardly have dreamed that his discovery would revolution- 
ize our methods of diagnosis; the Curies that radium would prove 
to be an effective agent in combating certain kinds of malignant 
tumors; or Faraday that his alternating current would some day 
be utilized in place of the scalpel to make dissection a relatively 
bloodless procedure. 

You will see, then, that a distinction is drawn between the Art 
and the Science of Medicine. The Art in its Hippocrati8 sense has 
reference among other things to the practising doctor’s ability to 
inspire con0<k;pce in his patients and their relatives. This requires 
on his part an understanding of human nature, abounding unself- 
ishness, unflagging sympathy, and observance of the Golden Rule. 
It calls for the exercise of that sort of benevolent common sense 
in the handling of many domestic problems, not always actually 
relating to ill health, which so often makes the general practi- 
tioner an indispensable “familiar” in those households that have 
learned to accept him as trusted confidant and adviser. . . . 

The general practitioner may hold this sort of intimate and 
responsible relationship with a few families in a town or city, or 
his influence may spread over a large country district or be still 
more widely felt even than that. Wilfred Grenfell as the doctor 
of the Labrador may be mentioned as one in whom the Art is 
exemplified at its best; and the same qualities that have enabled 
him to salvage the souls and bodies of the stray dwellers on that 
dour coast, by teaching them how spiritually and economically 
and physically their condition could be improved, exist in count- 
less other Grenfells in smaller and less picturesque fields of work, 
unnoticed, though perhaps at your very door, who no less per- 
fectly understand and practise the Art of Medicine. 

i9¥> 
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GREAT ADVENTURES IN MEDICINE 


The Career of the Investigator' 

WALTER B. CANNON 

Scarcely more than a generation ago the graduate in m6dicine 
had his professional career marked out for him with a fair degree 
of definiteness. Private practise, as exemplified in the functions 
of the family physician, offered, apart from surgery, almost the 
only opportunity for the use of a medical training. During the 
past thirty years how extensively have medical activities become 
diversified. The paths of service that now invite the young physi- 
cian are so varied that every graduate should be able to select a 
way for employing his peculiar powers to the best advantage. 
Quite apart from the conventional career of the physician, the 
surgeon, or the different specialists, are the opportunities for use- 
fulness in the widespread movements which are socializing medi- 
cine. In professional service at hospitals and sanatoriums important 
work can be done; in boards of health, municipal, state and 
national; in public propaganda for temperance, for the^revention 
of infant mortality, for industrial hygiene, for the care of school 
childrep; in the campaigns against tuberculosis and venereal dis- 
ease — in all these activities the possibilities of applying a medical 
education usefully to social needs are numerous and are yearly 
increasing. 

Still another new career open to the young graduate is that of 
research in the medical sciences. . . . 

As children we all have an instinctive curiosity concerning the 
world about us, a curiosity which most of us gradually lose as we 
fit ourselves into the social conventions. The investigator is one, 
however, in whom this natural curiosity still persists. He has never 
got past the annoying stage of asking “Why.^” The events occur- 
ring on every side which are matters of course to m^st men, 
startle him into wonderment. Why does the spinning top not fall? 
Why do animals breathe faster when they run? Why docs dis- 
turbed water take the form of waves? Why do roots grow 
downward? Why does the mouth become dry when one speaks 
in public? Such are the questions that arise. The answers to them 
may be incalculably valuable to mankind. The microscope re- 

^ Address to the graduating class of the Yale Medical School, June, 191 1. 
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vealed to Pasteur strange organisms in bad-tasting wines. Why 
may not the disease of the wine, he asked himself, be due to the 
growth of these unusual germs within it? And later when he 
found germs also in silk worms, the further question was sug- 
gested, Why may not animals likewise become diseased in exactly 
the same manner? Whether the surmises of the investigator are 
true, the testimony of other men usually does not tell. He must 
turn to nature herself and put the idea to the test of observation 
and experiment. 

This process of scientific inquiry involves peculiar qualifications 
which can not be disregarded by any one who thinks of trying it. 
Research implies in the first place seeking again over a region 
\vhich has been previously traversed in order to learn what other 
men have done and the point where their labors ended. To make 
progress sure, therefore, previous records must be carefully stud- 
ied. The failure to pay this just tribute to those who have labored 
before has newt siddom led to fruitless effort or to vain repetition 
of work already well done. Marking the boundaries demands, 
then, a scholarly acquaintance with earlier discoveries; and the 
painstaking methods of the scholar must* be used. 

An ingenious and inventive imagination is a second require- 
ment. It serves to indicate where the problems lie and also to 
suggest possible methods for solving them. The mind must be 
hospitable to all ideas thus presented, and yet it must receive them 
with skeptical scrutiny. By critically considering a plan for solv- 
ing a problem it is often possible to select central tests, which are 
strategically related to the logic of the entire research. The physi- 
ologist Goltz is said to have done his most important work while 
fishing, for he employed that time in devising the crucially sig- 
nificant experiments. 

Not all inquiries, however, can be ended by a relatively small 
number of crucial tests. Some investigations, like the important 
breeding experiments of de Vries, require years before they can 
be brought to a conclusion. Patience and an enthusiasm which is 
intelligently persistent are therefore essential qualities for the man 
• in quest of new truths. The hopeful spirit is especially needed 
when, at the end of a long search, the investigator finds that he has 
only his labor for his pains — when his leading idea has proved to 
be false. That disheartening event is what Huxley called the 
tragedy of science — “the slaying of a beautiful hypothesis by an 
ugly.fact.” 

The very soul of research, finally, is the highest degree of 
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honesty. The investigator should see clearly and accurately with 
an eye single to the truth. He has to consider not only the obser- 
vations which fit his theory, but any others as well. The erratic 
cases invariably make trouble, but they are often disguised bless- 
ings. They may indeed be of far greater moment than those which 
have been anticipated, for they may point the way to entirely 
unsuspected facts. In my early studies on digestion I well remem- 
ber how much I was annoyed by the repeated failure of some 
animals to show any signs of digestive activity during the period 
of observation. You can imagine how suddenly my vexation 
changed to deep interest when the troublesome inhibition was 
found to be an accompaniment of fright or anxiety which these 
animals showed while being looked through with the X-rays. 

After the investigator has completed his examination of a group 
of questions which have interested him, his leading idea, his tests 
and his results must be described with scrupulous exactness. In 
thus reporting his work he should strive to be like clearest crystal, 
receiving the light and transmitting it untinged by any trace of 
color. 

Scientific activity implies, of course, thorough disinterestedness. 
The investigator asks no favors and renders none. Any intimation 
that he act as a retainer or special pleader, any hint or suggestion 
that he restrict his explorations within certain limits ISst he injure 
cherished traditions, is a step towards the confinement of the free 
spirit of intellectual inquiry. Rather than surrender that freedom 
of inquiry or the right of untrammelled announcement of fresh 
discoveries, men of science have in the past submitted to tortures 
and painful death, and you may be sure that, if need be, they will 
be ready to sacrifice themselves again. So exalted is the regard in 
which the man of science holds the ideal to which his life is de- 
voted that he would find in these words of Fichte his solemn 
pledge: 

To this I am called, to bear witness to the Truth. My life, 
my fortunes, are of little moment; the results of my Ufe are 
of infinite moment. I am a Priest of Truth; I am in her pay; 

I have bound myself to do all things, to venture all tl^ngs, to 
suffer all things for Jier. If I should be persecuted and hated 
for her sake, if I should even meet death in her service, what 
wonderful thing is it I shall have done — ^what but that which 
I clearlv ought to do? 
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The satisfactions of a life devoted to investigation, like the satis- 
factions of other careers, arise from the profitable use of one’s 
powers. The peculiar powers which are needed for research I have 
just described. The employment of these powers in perfect free- 
dom, and the immeasurably important results that flow therefrom, 
render the satisfactions of productive scholarship especially keen. 
These satisfactions we may now consider in relation to the special 
qualifications of the investigator. 

The requirement that the investigator learn what other men 
have done before him in the field he seeks to enlarge gives him an 
unusual realization of the part he may be playing in the promotion 
of natural knowledge. Knowledge grows like the picture in the 
dissected puzzle. Every addition must fit the parts already ar- 
ranged in order to possess significance, and also every addition 
makes possible the fitting of new parts whose positions in the 
enlarging pictur^ become thereby suddenly revealed. One of the 
delights of research, therefore, is the sense that every bit of new 
knowledge finds its place in the structure of truth, and that sooner 
or later it will be required for the further building of that struc- 
ture. The relation which the fresh contribution bears to that 
already established, the discoverer clearly sees; what relation it 
will certainly bear to further contributions he may never know. 
How little did the men who studied the minute differences among 
mosquitoes, and who recorded the breeding habits of those insects 
realize their important role in abolishing the pestilence of yellow 
fever, and in bringing about the immense social and political 
changes which will result from that conquest. 

Because every discovery becomes the basis for further discov- 
ery the imagination of the investigator is constantly stimulated. 
New facts suggest in turn other facts and point to unsuspected 
relations between things that have long been known. Bayliss and 
Starling’s discovery of a natural chemical stimulant which induces 
secretion of the pancreas led directly to the explanation of con- 
tinued gastric secretion, and also to finding the marvelous mech- 
anism by which the mammary glands are prepared for the 
giving of milk. Thus, though the interests of the man of science 
seem at the moment narrow and restricted, they may nevertheless 
lead his thought out into many diverse realms of knowledge. 
These excursions of the imagination offer repeated suggestions 
for fresh adventure. The look therefore is always forward to 
what may be seen when the next step is taken. Seeking new things 
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becomes in time a fixed habit. Past achievements neither satisfy 
interest nor hold attention — they become fused widi the estab- 
lished routine from which it is a happiness to escape. The chance 
of beholding unsuspected wonders, or the possibility of finding 
that something imagined is really true is a constant injcitement to 
further search and furnishes the zest and interest which are among 
the best rewards of the investigator. 

Much happiness is found also in that single-mindedness, which, 
as we have seen, is one of the prime conditions in the pursuit of 
knowledge. It implies freedom from bigotry and prejudice, free- 
dom from many of the influences and motives that to their regret 
men feel compelled to respect for purposes of prudence or policy. 
The intrusion of any other motive, save that of discovering and 
telling the truth, only tends to distract the mind of the investi- 
gator from his absorbing work. Faraday, whose life as a man oi 
science was near perfection, wrote: 

Do not many fail because they look rather to the renown 
to be acquired than to the pure acquisition of knowledge 
and the delight which the contented mind has in acquiring it 
for its own sake? I am sure I have seen many who would have 
been good and successful pursuers of science and have gained 
themselves a high name, but that it was the name ami the re- 
ward they were alw^ays looking forward to — the reward of 
the world’s praise. In such there is always a shade of envy or 
regret over their minds, and I can not imagine a man making 
discoveries in science under these feelings. 

Single-mindedness involves also a relative indifference to those 
motives of money-getting which prevail in commercial life. Suc- 
cess in research is fortunately not measured by money standards. 
And yet research flourishes best where there is free time to spend 
in thought and experiment. This time element is essential. The 
investigator may be made to dwell in a garret, he may be forced 
to live on crusts and wear dilapidated clothes, he may be deprived 
of social recognition, but if he has time, he can steadfastly devote 
himself to research. Take away his free time, and he is utterly 
destroyed as a contributor to knowledge. Free time an^ absence 
of the money motive, however, are found together only among 
the indolent poor and the indolent rich; and the observation has 
been made that neither of these classes is likely to contribute men 
of science. The industry of the investigator which results in new 
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knowledge — ^knowledge in its unprofitable infancy — does not 
possess commercial value. Until recently indeed any money value 
of research had not been recognized. In the unappreciative past 
deplorable instances were known of struggles with poverty and 
want, going hand in hand with persistent loyalty to truth-seeking. 
Now, however, accumulated wealth is giving leisure for men to 
carry on their investigations free from the worries of uncertain 
livelihood. What they receive may not be much, but it is suffi- 
cient to permit them to look upon the scramble for wealth with- 
out envy or regret. 

Fortunately, the provisions which enable men to pursue careers 
in science are found mainly in great universities, through which a 
stream of youth is constantly passing. There men who are moved 
by the instinct of investigation usually find their most congenial 
surroundings. Freedom of inquiry is the ancient tradition of the 
university spirit, leisure is recognized as a requisite for meditative 
observation, youth who resort to these centers of learning 

can be awakened to wonder at nature’s hidden secrets, and can 
be stimulated to undertake with ardor the struggle to possess 
them. The peculiar richness of university life flows from memo- 
ries of the transforming powers of the progressive and original 
minds who have by their eagerness for the truth and their free- 
dom from worldlincss inspired their students with their own 
ideals. 

The greatest compensation, after all, for the truth seeker is the 
discovery of the truth. The value of labor that brings a revelation 
of new knowledge does not cease with the day; it remains as a 
permanent acquisition for the race. There is really great satisfac- 
tion to the investigator in this thought of the “durable results of 
the perishable years,” But not only because of the permanence of 
truth is there pleasure in discovery — it is the marvel of beholding 
for the first time an unknown aspect of nature that fascinates men 
of science, and through difficulties and repeated disappointments 
holds them to the search. Only he who has had the experience 
knows the thrill that comes when that which was imagined proves 
.to be true. One who was in Faraday’s laboratory when the influ- 
ence of the earth’s magnetism on a wire conducting an electric 
current was first tested, has written: “All at once Faraday ex- 
claimed, ‘Do you see, do you see, do you see!’ as the wire began 
to revolve, and I shall never forget the enthusiasm expressed in 
his face and the sparkling in his eyes.” Kepler knew the joy 
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which rewards the scientific discoverer when he completed the 
evidence that established his third law of planetary motion. Even 
one whose pulses have not quickened with the excitement of 
discovery can understand perhaps how he must have felt as he 
burst into triumphant exultation: 

What I prophesied two-and-twenty years ago, . . . what 
sixteen years ago I urged as a thing to be sought, . . . that for 
which I devoted the best part of my life to astronomical con- 
templations, at length I have brought to light and recognized 
its truth beyond my most sanguine expectations. It is not 
eighteen months since I got the first glimpse of light, three 
months since the dawn, very few days since the unveiled sun 
burst upon me. Nothing holds me; I will indulge my sacred 
fury. If you forgive me, I rejoice; if you are angry, I can 
bear it. The die is cast, the book is written, to be read either 
now or by posterity, I care not wliich. It may well wait a 
century for a reader, as God has waited six thousand years 
for an observer. 

The scientific investigator may not seek particularly for knowl- 
edge which can meet at once some material need. Like the artist, 
he is more prone to direct his efforts towards that which will for 
the moment properly gratify an absorbing interest orhis mind. If 
the new knowledge has, when discovered, an immediate practical 
value, so much the better; but the direct search for understanding 
has certainly always proved the most effective motive in scientific 
labors. Because of this attitude the investigator should not be 
regarded as self-centered, or neglectful of duties to the general 
good. He is serving best his own generation in so far as he makes 
his standard of work thorough and honest. In so far as he does 
that, he is serving best future generations as well, for only thus 
can the results of his work be used later as a basis for further 
advancement. And since the interrelations of phenomena are so 
manifold the conviction is justified that every bit of honest work 
can finally be utilized in forming the body of truth. Although the 
investigator may labor, therefore, primarily to satisfy his own 
curiosity, and to secure for his craftsmanship that inner approval 
sought by every conscientious worker, nevertheless he is making 
permanent additions to the world’s values. There is about his life, 
as Professor Royce has noted, 
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an element of noble play • . . One plays with silk and glass 
and amber, with kites that one flies beneath thunder clouds, 
with frog legs and with acid. The play is a mere expression 
of a curiosity which former centuries might have called idle. 
But the result of this play re-creates an industrial world. And 
so it is everywhere with our deeper curiosity. There is a sense 
in which it is all superfluous. Its immediate results seem but 
vanity. One could surely live without them, yet for the fu- 
ture and for the spiritual life of mankind, these results are 
destined to become of vast import. 

Sometimes the worker in science lives to see his services used 
for the relief of human need. When Davy’s studies of combustion 
enabled him to invent the safety lamp, he gave the invention 
freely to the world. He knew then that thenceforth for all time 
toilers in the mines could protect themselves against the dangers 
of destruction. "Inhere is no realm, however, in which the deep 
satisfaction of seeing discovery applied to human service is more 
likely to be experienced than in the realm of medical research. 
Consider how great must have been the joy of Pasteur and of 
Lister when they realized that the consequences of their investiga- 
tions must lessen forever plague and pestilence and pain in men, 
and in the lower animals as well, and must permanently remove 
much of the blind struggle against mysterious agencies of disease 
and death. The letter which Walter Reed wrote to his wife on 
New Year’s eve, 1900, at the end of his experiments on the trans- 
mission of yellow fever, tells something of the joy of such service 
— “The prayer that has been mine for twenty years,*’ he con- 
cludes, “that I might be permitted in some way or at some time 
to do something to alleviate human suffering, has been granted! 
A thousand Happy New Years.” And a thousand happy new 
years there will be for thousands of men and women and children, 
because of that one research in Cuba. 

Through the employment of methods of scientific inquiry to 
medical problems more progress has been made during the past 
sixty years towards am understanding of the nature of diseases 
and their control than had been made in the previous twenty- 
three centuries. Think for a moment of what has been learned 
about diphtheria and tetanus, about meningitis and rabies, about 
tuberculosis and syphilis, about dysentery and cholera and ty- 
phoid fever. How fundamentally our attitude toward these dis- 
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eases has altered as the discoveries of medical investigators have 
given us insight and powers to control. What great progress we 
have already made in this relatively short period towards the 
relief of man’s estate. Still we must not forget that there are 
immense labors yet to be accomplished. We are surrounded 
by innumerable mysteries, which can only be solved by persistent 
research. Not all men are fitted by temperament or training to 
engage in this great work, but more are thus fitted, I am sure, 
than are awakened to its opportunities. For those of you who are 
ready, here is a challenge to the supreme use of all your powers — 
to your imagination, your ingenuity, your patience and enthu- 
siasm, and to your spirit of disinterested service. 


Gains from Serendipity 

WALTER B. CANNON 

In 1754 Horace Walpole, in a chatty letter to his friend Horace 
Mann, proposed adding a new word to our vocabukry, “seren- 
dipity.” The word looks as if it might be of Latin origin. It is 
rarely used. It is not found in the abridged dictionaries. When 
I mentioned serendipity to one of my acquaintances and asked 
him if he could guess the meaning, he suggested that it probably 
designated a mental state combining serenity and stupidity — an 
ingenious guess, but erroneous. 

Walpole’s proposal was based upon his reading of a fairy tale 
entitled The Three Princes of Serendip. Serendip, I may inter- 
ject, was the ancient name of Ceylon. “As their highnesses trav- 
eled,” so Walpole wrote, “they were always making discoveries, 
by accident or sagacity ^ of things which they were nqt in quest 
of.” When the word is mentioned in dictionaries, therefore, it is 
said to designate the happy faculty, or luck, of finding linforeseen 
evidence of one’s ideas or, with surprise, coming upon new ob- 
jects or relations which were not being sought. ! 

Readers who remember Bible stories will recall that Saul, the 
son of Kish, was sent forth to find his father’s asses, which were 
lost. In the discouragement of his failures to find them he con- 
sulted one, Samuel, a seer. And Samuel told him not to set his 
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mind on them for they had been found, but to know that he was 
chosen to rule over all the tribes of Israel. So it was announced, 
and the people shouted their approval. Thus modest Saul, who 
went out to seek lost asses, was rewarded by a kingdom. That is 
the earliest record of serendipity I am aware of. 

Probably the most astounding instance of accidental discovery 
in either ancient or modern history was the finding of the western 
hemisphere by Columbus. He sailed away from Spain firm in the 
faith that by going west he would learn a shorter route to the 
East Indies; quite unexpectedly he encountered a whole new 
world. It is noteworthy that he was not aware of the significance 
of what he had found. Indeed, it has been said that he did not 
know where, in fact, he was going nor where he was when he 
arrived nor where he had been after his return, but nevertheless 
he had had the most unique adventure of all time. He realized that 
he had had a remarkable experience and, by extending the knowl- 
edge of what be had done, he laid a course which others might 
follow. Such consequences have been common when accident has 
been favorable to one engaged in a search and the enterprise has 
proved fruitful. 

In the records of scientific investigation this sort of happy use 
of good fortune has been conspicuous. A good example is afforded 
by the origin and development of our acquaintance with electrical 
phenomena. It is reported that some frogs’ legs were hanging by 
a copper wire from an iron balustrade in the Galvani home in 
Bologna; they were seen to twitch when they were swung by the 
wind and happened to touch the iron. Whether the twitching was 
first noted by Luigi Galvani, the anatomist and physiologist, or 
by Lucia Galvani, his talented wife, is not clear. Certainly that 
fortuitous occurrence late in the eighteenth century was not 
neglected, for it started many researches which have preserved 
the Galvani name in the terms “galvanize” and “galvanism.” . . . 
We now use it, for example, to indicate the disordered state of 
the heart, because every cardiac contraction sends forth through 
our bodies an electrical wave, a wave that has a different shape 
according to the damage in the heart muscle. Only recently have 
we begun to employ animal electricity to give us information 
about conditions in the brain. That marvelous organ composed of 
many billions of nerve cells can display rhythmic electrical pulsa- 
tions* and, when extremely delicate instruments are applied to the 
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scalp, they can reveal the different types of pulsations in rest and 
activity and the modification in some states of disease. . . . 

In the biological sciences serendipity has been quite as conse- 
quential as in the physical sciences. Claude Bernard, for example, 
had the idea that the impulses which pass along nerve fibers set up 
chemical changes producing heat. In an experiment performed 
about the middle of the last century he measured the temperature 
of a rabbit’s ear and then severed a nerve which delivers impulses 
to that structure expecting, in accordance with his theory, that the 
car deprived of nerve impulses would be cooler than its mate on 
the other side. To his great surprise it was considerably warmer! 
Without at first knowing the import of what he had done, he had 
disconnected the blood vessels of the ear from the nervous in- 
fluences that normally hold them moderately contracted; there- 
upon the warm blood from internal organs was flushed through 
the expanded vessels in a faster flow and the ear temperature rose. 
Thus by accident appeared the first intimation that the passage of 
blood into different parts of the body is under the government 
of nerves — one of the most significant advances in our knowledge 
of the circulation since Harvey’s proof, early in the seventeenth 
century, that the blood does indeed circulate in the vessels. 

Another striking instance of accidental discovery has been de- 
scribed by the French physiologist, Charles Richet, a Nobel 
laureate. It was concerned with a peculiar sensitiveness toward 
certain substances — such as white of egg, strawberries, ragweed 
pollen and numerous others — that we now speak of as anaphy- 
laxis or allergy. This may result from an initial exposure to the 
substance which later becomes poisonous to the victim. The phe- 
nomenon had been noticed incidentally before Richet’s studies, 
but because it did not receive attention its characteristics were 
virtually unknown. In his charming little book Le Savant^ he has 
told the story of how quite unexpectedly he happened upon the 
curious fact. He was testing an extract of the tentacles of a sea 
anemone on laboratory animals in order to learn the toxic dose. 
When animals which had readily survived that dose were 
given after a lapse of some time a much smaller dose (jas little as 
one-tenth), he was astounded to find that it was promptly fatal. 
Richet declares that at first he had great difficulty in believing the 
result could be due to anything he had done. Indeed, he testified 
that it was in spite of himself that he discovered induced sensitiza- 
tion. He would never have dreamt that it was possible. 
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Pasteur was led by chance to his method of immunization. One 
day an old and forgotten bacterial culture was being used for 
inoculating fowls. The fowls became ill but did not die. This hap- 
pening was illuminative. Possibly by first using cultures that had 
little virulence and then repeating the injections with cultures of 
greater virulence, the animals could be made to develop resistance 
to infection gradually. His surmise proved correct. By this pro- 
cedure, as readers of his dramatic biography will remember, he 
was able to immunize sheep against anthrax and human beings 
against rabies. 

It was an accidental observation which ultimately resulted in 
the discovery of insulin and the restoration of effective living to 
tens of thousands of sufferers from diabetes. In the late eighties 
of the last century, von A4ering and Minkowski were studying 
the functions of the pancreas in digestion. While attempting to 
secure more evidence they removed that organ from a number of 
dogs. By goocT luck a laboratoi*)’' assistant noticed that swarms of 
flies gathered round the urine of these animals, a fact which he 
mentioned to the investigators. When the urine was analyzed, it 
was found to be loaded with sugar. Thus for the first time ex- 
perimental diabetes was produced, and the earliest glimpse was 
given into a possible cause of that disease. We now know that 
small islands of cells in the pancreas produce an internal secretion 
which exerts control over the use of sugar in the organism. And 
we know that when these islands are removed or damaged, sugar 
metabolism is deranged. An extract from the island cells provides 
the diabetic sufferer with the insulin he needs. 

An unforeseen contingency may occasion scientific advances 
because of the serious problem it presents. A striking instance is 
afforded in the use of polished rice. There was no reason to an- 
ticipate that the polishing of rice would be harmful to those who 
depended upon it as a food. Yet removal of the covering from the 
kernels produced in myriads of victims the disease, beriberi, re- 
sulting in immeasurable sorrow and distress. As has been pointed 
out, however, the study of beriberi, thus unwittingly induced, 
disclosed not only the cause of that disorder but also started ex- 
plorations in the whole realm of deficiency diseases and thus led 
to the discovery of some of the most intimate secrets of cellular 
processes. 

A recent instance of serendipity was the finding of vitamin K, 
lack of which deprives the blood of an essential element for its 
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coagulation. The Danish investigator, Dam, and his collaborators 
were working on chemical changes in a certain fatty substance in 
chicks. They noted that the animals on a special restricted diet 
often suffered from extensive internal hemorrhages. When the 
diet was changed to seeds and salts, the bleeding failed to occur. 
By critical tests the abnormal condition was proved td be due not 
to lack of any previously known vitamin but to lack of a specific 
agent contained in the liver fat of swine as well as in certain 
vegetables and in many cereals. This agent, vitamin K, has proved 
to be important in surgery. For example, patients afflicted with 
jaundice, owing to an obstruction in the bile duct, can be relieved 
by operation; unfortunately in jaundice, however, blood clots 
very slowly; an operation, therefore, may be attended by disas- 
trous bleeding. This danger can now be readily obviated by feed- 
ing vitamin K (with bile salts), for it restores to an effective 
concentration the deficient element of the clotting process, a 
benefaction which has come to human beings from a chance 
observation on chicks. 

In the life of an investigator whose researches range extensively, 
advantages from happy chance are almost certain to be encoun- 
tered. During nearly five decades of scientific experimenting in- 
stances of serendipity have several times been my good fortune. 
Two experiences I mention elsewhere, but not in relation to seren- 
dipity. One was stopj)age of the movements of the stomach and 
intestines in times of anxiety. The other was the strange faster 
beating of the heart, after all its governing nerves were severed, 
if the animal became excited or if sympathetic fibers were stim- 
ulated in some remote region of the body. This effect, due to an 
agent carried to the heart by the circulating blood, led to the dis- 
covery of sympathin. Both phenomena were quite unexpected. 
Proof that the stoppage of digestive movements was due to emo- 
tion was the beginning of many years of research on the influence 
of fear and rage on bodily functions. And the unraveling of the 
mystery of sympathin led ultimately to prolonged stu4ies on the 
chemical mediator that serves to transmit influences ftom nerve 
endings to the organs they control. 

There are many other examples of serendipity whiqh I might 
detail; among them Nobel’s invention of dynamite, Perkin’s stum- 
bling upon the coal-tar dyes, and Pasteur’s finding that a vegetable 
mold causes the watery solution in which it is nurtured to change 
the direction of the light rays as they pass through. Dynamite 
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placed gigantic powers in the hands of man; the coal-tar dyes 
have fundamentally affected such varied activities as warfare, tex- 
tile industries, and medical diagnosis; and Pasteur’s casual observa- 
tion has developed into an immense range of chemical theory and 
research. 

Three legends of accidental leads to fresh insight serve to intro- 
duce the next point, which is quite as important as serendipity it- 
self. I refer to the presence of a prepared mind. It is said that the 
idea of specific gravity came to Archimedes as he noted by chance 
the buoyancy of his body in water. We have all heard the tale, il- 
lustrative even if not authentic, that the concept of a universal law 
of gravitational force occurred to Isaac Newton when he saw an 
apple fall from a tree while he lay musing on the grass in an 
orchard. Of similar import is the story that the possibility of the 
steam engine suddenly occurred to James Watt when he beheld 
the periodic lifciflg of the lid of a tea kettle by the steam pressure 
within it. Many a man floated in water before Archimedes; apples 
fell from trees as long ago as the Garden of Eden (exact date un- 
certain!); and the outrush of steam against resistance could have 
been noted at any time since the discovery of fire and its use 
under a covered pot of water. In all three cases it was eons before 
the significance of these events was perceived. Obviously a chance 
discovery involves both the phenomenon to be observed and the 
appreciative, intelligent observer. 

I may now add to these legends and their illustrative significance 
the history of that marvelously powerful enemy of infection, 
penicillin. In 1929 the English bacteriologist, Alexander Fleming, 
reported noticing that a culture of pus-producing bacteria under- 
went dissolution in the neighborhood of a mold which accidentally 
contaminated it. This was the pregnant hint. A careless worker 
might have thrown the culture away because of the contamina- 
tion. Instead, Fleming let the mold grow in broth and thus learned 
that there passed into the broth from the mold a substance which 
was highly efficacious in stopping the growth of a wide range of 
disease-producing germs and destroying them. Furthermore he 
learned that, when injected, this substance was not itself harmful 
to animals. The mold, a variety of Penicillium, suggested the name 
“penicillin.” The long struggle of Howard Florey and his asso- 
ciates at Oxford in purifying and standardizing this highly potent 
agent and in provingJts value in human cases cannot be recounted 
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here. The record, however, reports one of the most striking in* 
stances of immense value that can result from a combination of 
chance and an alert intelligence; and shows how a brilliant dis- 
covery is made practical by hard labor. 

Long ago Pasteur recognized that when accident favors an 
investigator it must be met by sharp insight, for he uttered the 
wise and discerning dictum, “Dam les champs de F observation, 
le hasard ne favorite que les esprits prepare.” Even before Pas- 
teur, Joseph Henry, the American physicist, enunciated the same 
truth when he said, “The seeds of great discoveries are constantly 
floating around us, but they only take rout in minds well prepared 
to receive them.” 

194S 


Laboratories 


HANS ZINSSER 

While war service and epidemiological work have their adven- 
turous charms, there comes sooner or later to the investigator 
trained in laboratories a hunger for his accustomed environment — 
a sort of nostalgia fo^ the familiar smells of ether, phenol, formalin, 
xylol, monkeys, and guinea pigs, which are sweeter to the labora- 
tory nose than attar of roses. Moreover, ideas have accumulated, 
new techniques have been devised, and the heart longs to get back 
to an occupation which, once in the bones, is harder to shake off 
than a beloved vice. 

There is in this profession, especially as it concerns itself with 
infectious diseases, a fascination which holds the spirit with feel- 
ings that arc not exaggerated by the word ‘‘passion”; indeed, like 
the happiest personal passions, it feeds on the intimate daily asso- 
ciation of long years and grows, like love, with an increasing 
familiarity that never becomes complete knowledge. For what can 
be more happily exciting than to study a disease in all its natural 
manifestations, isolate its cause, and subject this to precise scrutiny 
and analysis; to grow it apart from its host, study its manner of 
multiplication, its habits under artificial conditions, its changes, its 
possible toxic products; then to carry it back to the animal body 
and follow the processes by which it injures and kills; explore the 
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deraUs of animal defenses, and pursue it again into the epidemic; 
examine its manner of conveyance from case to case, its relation- 
ship to water and food, animal carriers, insect vectors, its geo- 
graphical, climatic, and seasonal distribution, the laws of its 
epidemic waves; and then, with all the weapons of the knowledge 
gained, to assist in its arrest and circumvention, even contribute to 
protection and possibly individual cure. For few diseases has all 
this been entirely done, and in those few in which all necessary 
knowledge is available — as, for instance, in diphtheria and small- 
pox — the conquered territory must be occupied by garrisons 
which one helps in training and disciplining. For it is a war with- 
out armistice, and continuous mobilization is the only guarantee 
of safety. Once one is thoroughly involved in this work, it gets 
into the blood and few either want to or can escape from its fas- 
cinations. 

if 40 


Chemistry in the Service 

of Medicine 

EDWIN E. SLOSSON 

It used to be said of the doctor that he put medicines of which 
he knew little into a body of wliich he knew nothing. The sting 
of this jibe is being extracted by the chemist. 

From the days of the prehistoric medicine man down to the 
practitioner of the last century, materia medica consisted mostly 
of certain minerals and uncertain mixtures of plant products, such 
as had been found, by long and painful experience on the part 
of the patients, to produce noticeable effects on the body, no- 
body knew why. 

But the physician is no longer dependent upon the chance 
bounty of nature. Modern medicines are made to order. The 
synthetic chemist draws a picture of his structural formula in 
advance as an architect plans his building. 

He exchanges methyl and ethyl groups as he pleases; he 
attaches an arsenic or bromine atom here and there, until he 



GREAT ADVENTURES IN MEDICINE 


5M 

gets a compound that will do the greatest possible harm to the 
invading microbe and the least possible harm to their involuntary 
host. In former times the dose that was aimed at a disease germ 
was as likely as not to kill a phagocyte. But the modem physi- 
cian uses a rifle instead of a shotgun and is making medicines that 
hit the mark. 

More than that, he is learning something about the chemical 
compounds that are normally secreted in the body and control 
the operation of its organs. Some of these hormones have al- 
ready been isolated and identified; several have been made in 
the laboratory. The chemist now has his fingers upon the spring 
that regulates our vital mechanism. 

This opens the way to a new epoch in medicine in which 
the treatment will be nearer to nature’s ways. For when the 
physician gave a dose of quinine, strychnine or salts he was intro- 
ducing a foreign substance for the purpose of artificially produc- 
ing the desired reaction. But when he injects directly into the 
blood a hormone, such as insulin, adrenalin or pituitrin, he is 
merely restoring a natural substance unnaturally deficient. It is 
more like feeding than drugging. 

Another discovery leads in the same direction. It has been 
found that our food contains certain substances, called vitamins, 
which, like the hormones, have a potency amazingly dispropor- 
tionate to their minute amount in their effect on our health, 
growth, immunity and emotions. . . . This also puts into the 
hands of the physician a powerful method for the control of 
bodily processes in health and disease by natural means. The 
barrier between biology and chemistry is being broken down by 
investigators on both sides. . . . 

1926*5 


The Doctor and the Physicist 

GEORGE RUSSELL HARjGSON 

The wonders which medical workers have already brought 
about in the diagnosis and treatment of disease suggtst that a 
time may come when the physician will be able to ai^yze most 
illnesses as soon as they start, and cure them before damage 
results. How soon this “golden age of healing” arrives will de- 
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pend greatly on how close is the collaboration between research 
workers in medicine and those who work in the sciences on which 
medicine depends. The physician has long relied on the chemist 
for curative drugs, and on the physicist for diagnostic instru- 
ments and healing rays. In the one field new materials and in 
the other new devices are being produced in increasing numbers, 
helping to make imminent new miracles of medicine. 

The X-ray and the microscope have extended the vision of 
the medical observer until he can see through ten inches of 
living flesh or into a single tissue cell, yet similar but much 
more powerful tools still await development. Modern electrical 
devices enable him to listen to faint murmurings of the life proc- 
esses, or to measure feeble currents arising from heart and brain 
and nerve; yet electrical body measurements are but little under- 
stood. Now newly discovered atomic rays are being brought 
to help him destroy malignant invaders of the human system, and 
there is every reason to believe that even more curative rays 
await discovery. . . . 

Medicine is growing in effectiveness as it progresses from the 
status of an art to that of a science. Progress in a science depends 
to a great degree on the tools which can be forged to aid it in un- 
covering truth. For many years the principal tools of the physi- 
cian were his own five senses, but human eyes have bounded 
vision as human hands have limited strength. With eyes and ears 
that see where before were only darkness and silence, the modern 
healer finds in no mere poetic sense that his strength is as the 
strength of ten. These more-than-human eyes and ears, this 
beneficent sharpening of the senses, it is the province of physics 
and the purpose of physicists to continue to supply. 

ip^i 


On a New Kind of Kays 

WILHELM CONRAD ROENTGEN 

If the discharge of a fairly large induction coil be made to pass 
through a Hittorf vacuum tube, or through a Lenard tube, a 
Crookes’ tube, or other similar apparatus, which has been suffi- 
ciently exhausted; the tube being covered with thin, black card- 
board which fits it with tolerable closeness, and if the whole 
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apparatus be placed in a completely darkened room, there is ob- 
served at each discharge a bright illumination of a paper screen 
covered with barium platinocyanide, placed in the vicinity of 
the induction coil, the fluorescence thus produced being entirely 
independent of the fact whether the coated or the plain surface 
is turned toward the discharge tube. This fluorescence is visible 
even when the paper screen is at a distance of two meters from 
the apparatus. 

It is easy to prove that the cause of the fluorescence proceeds 
from the discharge apparatus, and not from any other point in the 
conducting circuit. 

The most striking feature of this phenomenon is the fact that 
an active agent here passes through a black cardboard envelope, 
which is opaque to the visible and the ultraviolet rays of the sun 
or of the electric arc; an agent, too, which has the power of pro- 
ducing active fluorescence. Hence we may first investigate the 
question whether other bodies also possess this property. 

We soon discover that all bodies are transparent to this agent, 
though in very different degrees. I proceed to give a few ex- 
amples: Paper is very transparent;^ behind a bound book of about 
one thousand pages I saw the fluorescent screen light up brightly, 
the printer’s ink offering scarcely a noticeable hindrance. In the 
same way the fluorescence appeared behind a double pack of 
cards; a single card held between the apparatus and the screen 
being almost unnoticeablc to the eye. A single sheet of tinfoil 
is also scarcely perceptible; it is only after several layers have 
been placed over one another that their shadow is distinctly seen 
on the screen. Thick blocks of wood are also transparent, pine 
boards 2 or 3 cm. thick absorbing only slightly. A plate of 
aluminum about 15 mm. thick, though it enfeebled the action 
seriously, did not cause the fluorescence to disappear entirely. 
Sheets of hard nibber several centimeters thick still permit the 
rays to pass through them.^ Glass plates of equal thickness behave 
quite differently, according as they contain lead (flint glass) or 
not; the former are much less transparent than the latter. If the 
hand be held between the discharge tube and the screen, the 

^ By “transparency** of a body I denote the relative brightness of a fluores- 
cent screen placed close behind the body, referred to the brightness >vhich 
the screen shows under the same circumstances though without the inter- 
position of the body. 

*For brevity's sake I shall use the expression “rays,** and to distinguish 
them from others of this name, I shall call them “X rays.” 
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darker shadow of the bones is seen within the slightly dark shadow 
image of the hand itself. Water, carbon disulphide, and various 
other liquids, when they are examined in mica vessels, seem also to 
be transparent. That hydrogen is to any considerable degree more 
transparent than air I have not been able to discover. BeUnd plates 
of copper, silver, lead, gold, and platinum, the fluorescence may 
still be recognized, though only if the thickness of the plates 
is not too great. Platinum of a thickness of 0.2 mm. is still trans- 
parent; the silver and copper plates may even be thicker. Lead of 
a thickness of 1.5 mm. is practically opaque, and on account of 
this property this metal is frequently most useful. A rod of wood 
with a square cross-section (20 by 20 mm.), one of whose sides 
is painted white with lead paint, behaves differently according 
as to how it is held between the apparatus and the screen. It is 
almost entirely without action when the X rays pass through 
it parallel to the painted side; whereas the stick throws a dark 
shadow wh<?ii Aie rays are made to traverse it perpendicular to 
the painted side. In a series similar to that of the metals them- 
selves their salts can be arranged with reference to their trans- 
parency, either in the solid form or in solution. . . . 

All substances with increase in thickness become less trans- 
parent. . • . 

. . . different metals possess transparencies which are by no 
means equal, even when the product of thickness and density 
are the same. . . . 

Of special significance in many respects is the fact that photo- 
graphic dry plates are sensitive to the X rays. We are, therefore, 
in a condition to determine more definitely many phenomena, and 
so the more easily to avoid deception; wherever it has been possi- 
ble, therefore, I have controlled, by means of photography, 
every important observation which I have made with the eye 
by means of the fluorescent screen. 

In these experiments the property of the rays to pass almost 
unhindered through thin sheets of wood, paper, and tinfoil is 
most important. The photographic impressions can be obtained 
in a nondarkened room with the photographic plates either in 
the holders or wrapped up in paper. On the other hand, from 
this property it results as a consequence that undeveloped plates 
cannot be left for a long time in the neighborhood of the dis- 
charge tube, if they are protected merely by the usual covering of 
pasteboard and paper. 
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It appears questionable, however, whether the chemical action 
on the silver salts of the photographic plates is directly caused 
by the X rays. It is possible that this action proceeds from the 
fluorescent light which, as noted above, is produced in the glass 
plate itself or perhaps in the layer of gelatin. “Films’' can be used 
just as well as glass plates. 

I have not yet been able to prove experimentally that the 
X rays are able also to produce a heating action; yet we may well 
assume that this effect is present, since the capability of the X 
rays to be transformed is proved by means of the observed 
fluorescence phenomena. It is certain, therefore, that all the 
X rays which fall upon a substance do not leave it again as such. 

The retina of the eye is not sensitive to these rays. Even if the 
eye is brought dose to the discharge tube, it observes nothing, 
although, as experiment has proved, the media contained in the 
eye must be sufficiently transparent to transmit the rays. . . . 

The justification for calling by the name “rays” the agent which 
proceeds from the wall of the discharge apparatus, I derive in part 
from the entirely regular formation of shadows, which are seen 
when more or less transparent bodies are brought between the 
apparatus and the fluorescent screen (or the photographic plate). 

I have observed, and in part photographed, many shadow 
pictures of this kind, the production of which has^ particular 
charm. I possess, for .instance, photographs of the shadow of the 
profile of a door which separates the rooms in which, on one 
side, the discharge apparatus was placed, on the other the photo- 
graphic plate; the shadow of the bones of the hand; the shadow 
of a covered wire wrapped on a wooden spool; of a set of 
weights enclosed in a box; of a compass in which the magnetic 
neeffie is entirely enclosed by metal; of a piece of metal whose 
lack of homogeneity becomes noticeable by means of the X rays, 
et cetera. . . . 

There seems to exist some kind of relationship between the new 
rays and light rays; at lea^ this is indicated by the formation of 
shadows, the fluorescence and the chemical action produced by 
them both. Now, we have known for a long time that] there can 
be in the ether longitudinal vibrations besides the transyerse light 
vibrations, and, according to the views of different physicists, 
these vibrations must exist. Their existence, it is true, has not 
been proved up to the present, and consequently their properties 
have not been investigated by experiment. 
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Ought not, therefore, the new rays to be ascribed to longi- 
tudind vibrations in the ether? 

I must confess that in the course of the investigation I have be- 
come more and more confident of the correctness of this idea, 
and so, therefore, permit myself to announce this conjecture, 
although 1 am perfectly aware that the explanation given still 
needs further confirmation. 

Translated in 


The Psychology 

of Sigmund Freud 

A. A. BRILL 

Psychoanalysis was unknown in this country until I introduced 
it in 1908. Ever since then, I have been translating, lecturing and 
writing on the subject both for physicians and laymen; and I 
am happy to say that today psychoanalysis, which has encountered 
so much opposition here, as it did abroad, is firmly established 
not only in medicine, but also in psychology, sociology, pedagogy 
and anthropology. . . . 

Sigmund Freud was born in 1856 in Freiberg, Moravia, formerly 
Austria, now Czechoslovakia. He was brought up in Vienna, hav- 
ing lived there since the age of four. In his autobiogiaphy, he 
states: “My parents were Jews and I remained a Jew.” 

One of the arguments that has been hurled at psychoanalysis on 
a few occasions is that its originator was a Jew, implying thereby 
that the theories expressed by Freud do not apply to the rest of 
mankind. Such an argument, which, tf accepted, would also in- 
validate Christianity, is too stupid to require refutation. Freud’s 
works had the honor of forming part of the sacred pyre on 
Hitler’s accession to power. The fact that the bulk of this pyre 
was composed of works of non-Jewish thinkers plainly shows 
that truth knows no creed or race. I feel, however, that Freud’s 
Jewish descent — constitution — as well as the environment to 
which he was subjected because of it — fate — exerted considerable 
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influence on his personality. One might say that only a Jewish 
genius, forged in the crucible of centuries of persecution, could 
have offered himself so willingly on the altar of public oppro- 
brium for the sake of demonstrating the truths of psychoanalysis. 

Freud tells us that in college he always stood first, and was 
hardly ever examined. Despite the very straitened financial con- 
dition of his family, his father wanted him to follow his own 
inclination in the selection of a vocation. He had no special 
love for medicine at that age, nor did he acquire it later, but rather 
he was stimulated by a sort of inquisitiveness directed to human 
relations and objects of nature. He was very much attracted to 
Darwin’s theories because they offered the prospect of an extraor- 
dinary advance of human knowledge, and he finally decided to 
enter the medical school after he had read Goethe’s beautiful 
essay. Die Natur. , . . 

\\^le still in the university, he worked for a number of years 
in the physiological laboratory of the famous Ernst Briicke, who 
was his teacher and gave him as his first task the histology of 
the nervous system. With only a short interruption Freud worked 
in the Institute from 1876 until 1882. Then, he discovered 
that with the exception of psychiatry, the other medical specialties 
did not attract him. He graduated from the medical school in 
1881, and in 1882 he entered Vienna’s well known^Allgemeine 
Krankenhaus (general hospital). There, he went through the 
usual ^routine serviced, but continued his studies on the anatomy 
of the brain, in which he became very proficient. It is not gen- 
erally known that in his early days Freud wrote a number of 
works on diseases of the nervous system, which were very 
highly regarded by his contemporaries. 

In 1885 he was attracted by the fame of Charcot, who was 
applying hypnotism to the study and treatment of hysteria and 
other functional nervous diseases. He remained for a year in 
Paris as a pupil and translator of this master’s works. In 1886 
he returned to his native Vienna and “married the girl who 
waited for me in a far-off city longer than four years.’^ He then 
entered private practice, but continued as an instructbr in the 
university. 

What Freud saw in Charcot’s Clinic made a very deej) impres- 
sion on him. While still a student, he also witnessed a performance 
of the “magnetiser,’’ Hansen, in which a test person became 
deadly pale when she merged into a cataleptic rigidity, and re- 
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mained so during the whole duration of the catalepsy. This 
convinced Freud of the genuineness of hypnotic phenomena, a 
conviction which remained in him despite the fact that the con- 
temporary profe^ors of psychiatry considered hypnosis fraud- 
ulent and dangerous. From Charcot he learned that hypnosis could 
produce hysterical symptoms as well as remove them, and that 
hysteria could also occur in men; and from Liebault and Bern- 
heim of the Nancy School he learned that suggestion alone, with- 
out hypnotism, was as efficacious as suggestion employed in 
hypnosis. 

When Freud returned to Vienna and demonstrated what he 
had learned from Charcot, he met with considerable opposition. 
It was the age of physical therapy, when physicians knew 
nothing about the psychic factors in disease, when everything 
was judged by the formula, Mem sana in corpore sano (a healthy 
mind in a healthy body). Every symptom was explained on the 
basis of some organic lesion, and if nothing physical was dis- 
covered, it was assumed that there must be something in the 
brain to account for the disturbance. The treatment was based 
on this same deficient understanding; drugs, hydrotherapy, and 
electrotherapy were the only agents that physicians could use^ 
When the patient was excited, he received some sedative; if 
he was depressed and felt fatigue, he was given a tonic; and 
when drugs failed, electricity or cold baths were recommended. 
All these remedies gave only temporary alleviation, mainly 
through suggestion. Most of the thoughtful physicians were fully 
cognizant of this helpless state, but there was nothing else to 
be done. 

During the first few years of his private practice Freud relied 
mostly on hypnotism and electrotherapy, but he soon realized that 
the latter failed to benefit the patient, and that the whole idea of 
electric treatment for functional nervous diseases was fantastic. 
He had some good results, however, from hypnotic therapy; 
but he soon found that not every patient could be hypnotized, and 
that even those who could be, did not remain permanently cured. 
Attributing such failures to a deficiency in his technique, to an 
inability on his part to put every patient into a state of somnam- 
bulism with its consequent amnesia, he spent some weeks in 
Nancy with Liebault and Bemheim, to whom he took a recal- 
citrant patient for treatment. Bemheim made a number of efforts 
to produce a deep hypnotic state in the patient, but finally had to 
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admit failure. Freud, though disappointed with the technique of 
hypnotism, learned a great deal from the experiments witnessed 
there concerning the forceful psychic forces which were still to be 
investigated. Very soon thereafter, he gradually gave up hyp- 
notism and developed what he called “psychoansdysis.” In this 
connection he makes the following interesting statement; “The 
importance of hypnotism for the history of the development of 
psychoanalysis must not be too lightly estimated. Both in theoretic 
as well as in therapeutic aspects, psychoanalysis is the adminis- 
trator of the estate left by hypnotism.” 

In order to give a full account of the development of psycho- 
analysis, it will be necessary to go back a few years. While Freud 
still worked in Brucke’s laboratory, he made the acquaintance of 
Dr. Josef Breuer, a prominent general practitioner of high 
scientific standing. Although Breuer was 14 years older than 
Freud, they soon became friends and frequently discussed their 
scientific views and experiences. Knowing Freud’s interest in 
neurology and psychiatry, Breuer gave him an account of a very 
interesting case of hysteria which he had studied and cured by 
hypnosis from 1880 to 1882. As this unique case was of the 
greatest importance to the development of psychoanalysis, it will 
be worth while to give a few details. 

The patient concerned was a young girl of unusual education 
and talent, who had become ill while nursing her father to whom 
she was very much attached. Dr. Breuer states that when he took 
her as a patient she presented a variegated picture of paralyses 
with contractures, inhibitions and states of psychic confusion. 
Through an accidental observation Breuer discovered that the 
patient could be freed from such disturbances of consciousness 
if she could be enabled to give verbal expression to the effective 
phantasies which dominated her. Breuer elaborated this experi- 
ence into a method of treatment. He hypnotized her and urged 
her to tell him what oppressed her at the time, and by this simple 
method he freed her from all her symptoms. The ^gnihcance 
of the case lay in this fact, that in her waking state fhe patient 
knew nothing about the origin of her symptoms, but o0ce hypno- 
tized, she immediately knew the connection between '^her symp- 
toms and some of her past experiences. All her symptoms were 
traceable to experiences during the time when she had nursed her 
sick father. Moreover, the symptoms were not arbitrary and 
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senseless, but could be traced to definite experiences and forgotten 
reminiscences of that emotional situation. 

A common feature of all the symptoms consisted in the fact 
that they had come into existence in situations in which an 
impulse to do something had to be foregone because other motives 
suppressed it. The symptom appeared as a substitute for the un- 
performed act. As a rule, the symptom was not the result of one 
single “traumatic” scene, but of a sum of many similar situations. 
If the patient in a state of hypnosis recalled hallucinatorily the 
act which she had suppressed in the past, and if she now brought 
it to conclusion under the stress of a freely generated affect, the 
symptom was wiped away never to return again. It was remarked 
that the causes which had given origin to the symptom resembled 
the traumatic factors described by Charcot in his experimental 
cases. What was still more remarkable was that these traumatic 
causes with th^ concomitant psychic feelings had been entirely 
lost to the ^ati^nt*s memory, as if they had never happened, 
while their results — ^that is, the symptoms, had continued un- 
changed, as if unaffected by the wear and tear of time, until 
attacked by Breuer through hypnosis. 

Although Breuer, as was mentioned above, told Freud about 
this wonderful discovery, he did not publish his findings. Freud 
could not understand why. The discovery seemed to him of in- 
estimable value. But following his return from Nancy in 1889 
with the cognition of hypnotic suggestive therapy, Freud decided 
to test Breuer’s method in his own cases, and found ample cor- 
roboration of its efficacy during a period of many years. He then 
urged Breuer to report with him the results of his method, and 
in 1893 they jointly issued a preliminary communication, On the 
Psychic Mechanisms of Hysterical Phenomena, 

As can be seen, Breuer was the spiritual creator of this method 
of treatment and Freud always gave him full credit for it, al- 
though they differed from the very beginning in their basic inter- 
pretation of the symptoms. They called their treatment the 
“cathartic method” because they concluded that the efficacy 
’ of it rested on the mental and emotional purging, catharsis, which 
the patient went through during the treatment. The other con- 
clusion drawn by the authors was that hysteria was a disease of 
the past, and that, as Freud put it later, the symptom was, as it 
were, a monument to some disagreeable and forgotten (repressed) 
episode from the patient’s life. The patient, however, did not 
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know the meaning of the monument any more than the average 
German would know the meaning of the Bunker Hill monument. 
This concept for the first time showed the importance of dis- 
tinguishing between conscious and unconscious states, which was 
later amplified and developed by Freud as the psychology of 
the unconscious. New meaning was given to the affective or emo- 
tional factors of life, their fluctuations and dynamism. The symp- 
tom was the result of a dammed-up or strangulated affect. The 
patient could not give vent to the affect because the situation in 
question made this impossible, so that the idea was intentionally 
repressed from consciousness and excluded from associative 
elaboration. As a result of this repression, the sum of energy which 
could not be discharged took a wrong path to bodily innervation, 
and thus produced the symptom. In other words, the symptom 
was the result of a conversion of psychic energy into a physical 
manifestation, such as pain or paralysis. Thus, a pain in the face, 
diagnosed as neuralgia, might be due to an insult which would 
ordinarily evoke the thought, ‘‘I feel as if he had slapped me in 
the face.” As this insult could not be retaliated against, the 
strangulated energy remained in a state of repression and gave 
rise to “neuralgia.” The cure or the discharge was effected through 
what the authors called the process of abreaction. The hypnotized 
patient was led back to the repressed episodes and allowed to give 
free vent in speech.and action to the feelings which were origi- 
nally kept out of consciousness. . . . 

Very soon after the appearance of the Studies in Hysteria,, 
Breuer withdrew from the field. He was, after all, unprepared for 
this specialty, and inasmuch as he enjoyed a stable and lucrative 
practice and a high reputation as a family physician, the storm 
which began to gather as his collaborator advanced deeper into 
the etiology of the neuroses more or less frightened him. Freud, 
therefore, continued alone to elaborate and perfect the instru- 
ment left by his erstwhile friend and collaborator; and as a result, 
the cathartic method underwent numerous modifications, the 
most important of which was the giving-up of hyJ)notism in 
favor of free association. As pointed out above, not everybody 
could be hypnotized, and since hypnotism was absolutely indis- 
pensable to the cathartic treatment at that time, many a worthy 
patient had had to be given up just because he or she could not 
be hypnotized. Freud was also dissatisfied with the therapeutic 
results of catharsis based on hypnotism. Although cures were 
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often very striking, they were often of very short duration 
and depended mainly on the personal relation between the pa- 
tient and physician. Moreover, Freud always entertained a feeling 
of antipathy to the application of hypnotism and suggestion to 
patients. Speaking of his visit to Bemheim in 1889, he states: 
“But I can remember even then a feeling of gloomy antagonism 
against this tyranny of suggestion. When a patient who did not 
prove to be yielding was shouted at: ‘What are you doing? Voits 
vous contresuggestionnez!\ I said to myself that this was an 
evident injustice and violence.” 

Yet his visit to Bemheim later helped him out of the dilemma 
of not being able to hypnotize some patients. He recalled the 
following experiment which he had witnessed there, the object 
of which was to overcome the post-hypnotic amnesia: On being 
awakened, the patient could not remember anything that had 
transpired duning hypnosis, but when he was urged to make an 
effort to recall what had been said to him, he eventually remem- 
bered everything. Freud applied the same method to those patients 
whom he could not hypnotize. He urged them to tell him every- 
thing that came to their minds, to leave out nothing, regardless 
of whether they considered it relevant or not. He persuaded them 
to give up all conscious reflection, abandon themselves to calm 
concentration, follow their spontaneous mental occurrences, and 
impart everything to him. In this way he finally obtained those 
jree associations which lead to the origin of the symptoms. As 
he developed this method, he found that it was not as simple as 
he had thought, that these so-called free associations were really 
not free, but were determined by unconscious material which had 
to be analyzed and interpreted. He therefore designated this new 
technique psychoanalysis. The cathartic method, however, was 
ever preserved as a sort of nucleus of psychoanalysis despite the 
expansions and modifications which Freud gradually' made as he 
proceeded with the new technique. 

In the course of working with free associations, Freud gained 
a tremendous amount of insight into the play of forces of the 
human mind which he could not have Stained through the 
former therapeutic procedure. The question as to how the patient 
could have forgotten so many outer and inner experiences, wluch 
could be recalled only in a state of hypnosis and which were 
difficult to bring to consciousness by means of free association, 
soon became revealed to him. The forgotten material represented 
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something painful^ something disagreeable, or something fright- 
ful, obnoxious to the ego of the patient, which he did not like to 
think of consciously. In order to make it conscious, the physician 
had to exert himself mightily to overcome the patient’s resistance^ 
which kept these experiences in a state of repression and away 
from consciousness. The neurosis proved to be the result of a 
psychic conflict between two dynamic forces, impulse and resist- 
ance, in the course of which struggle the ego withdrew from the 
disagreeable impulse. As a result of this withdrawal, the obnoxious 
impulse was kept from access to consciousness as well as from 
direct motor discharge, but it retained its impulsive energy. 

This unconscious process actually is a primary defense mecha- 
nism, comparable to an effort to fly away from something. But 
in order to keep the disagreeable idea from consciousness, the ego 
has to contend against the constant thrust of the repressed impulse 
which is ever searching for expression. But despite constant ex- 
ertion by the ego, the repressed, obnoxious impulse often finds 
an outlet through some by-path, and thus invalidates the intention 
of the repression. The repressed impulsive energy then settles 
by this indirect course on some organ or part of the body, and 
this innervation constitutes the symptom. Once this is established, 
the patient struggles against the symptom in the same way as he 
did against the originally repressed impulses. 

To illustrate these mechanisms let us consider the case of an 
hysterical young woman. For some months she was courted by a 
young man proclaiming his ardent love for her. Suddenly one day 
he made an unsuccessful sexual assault upon her, and then dis- 
appeared, leaving her in a state of deep depression. She could not 
confide in her mother, because from the very beginning of the 
affair the mother had forbidden her to see the young man. Three 
years later I found her suffering from numerous hysterical con- 
version symptoms, and attacks of an epileptic character which 
had existed for some two and a half years. Analysis showed that 
the attacks represented symbolically what had taken place at 
the time of the abortive sexual assault. Every detail ^f the so- 
called epileptiform attack— every gesture, every movdment — ^was 
a stereotyped repetition of the sexual attack which the patient 
was reproducing unconsciously. The other symptoms, too, 
were directly traceable to the love affair. 

The whole process of this disease can readily be understood 
if we bear in mind the various steps x)f this love situation. The 
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young woman was healthy and, biodcally speaking, ready for 
mating; her primitive instinct of sex was striving for fulfillment. 
Consciously, she could think of love only in the modem sense 
of the term, in which the physical elements are deliberately kept 
out of sight, Her middle-class, religious environment precluded 
any illicit sexual activity as far as she was consciously concerned. 
But, behind it all, the sexual impulses were actively reaching out 
for maternity. She was sincerely in love with the man, but 
naturally thought of love as marriage, with everything that goes 
with it. The sudden shock of coming face to face with the physi- 
cal elements of sex left a terrific impression on her mind: on the 
one hand, consciously, she rejected vehemently the lover’s physi- 
cal approaches, and on the other hand, unconsciously, she really 
craved them. For weeks afterwards she vividly lived over in her 
mind everything that had happened to her, and, now and then, 
even fancied herself as having yielded — a thought which was im- 
mediately rejected and replaced by feelings of reproach and dis- 
gust. Last, but not least, she actually missed the love-making, 
which she had enjoyed for months prior to the attempted assault. 
As she could not unburden herself to anyone, she tried very hard 
to forget everything, and finally seemingly succeeded. But a few 
weeks later she began to show the symptoms which finally de- 
veloped into the pathogenic picture which was diagnosed as 
epilepsy or hystero-epilepsy. These symptoms were the symbol- 
ization, or, if you will, a dramatization of the conflict between 
her primitive self and her ethical self, between what Freud now 
calls the Id and the Ego, 

To make ourselves more explicit, it will be necessary to say 
something about the elements of the psychic apparatus. Accord- 
ing to Freud’s formulation the child brings into the world an 
unorganized chaotic mentality called the W, the sole aim of which 
is the gratification of all needs, the alleviation of hunger, self- 
preservation, and love, the preservation of the species. However, 
as the child grows older, the part of the id which comes in con- 
tact with the environment through the senses learns to know the 
inexorable reality of the outer world and becomes modified into 
what Freud calls the ego. This ego, possessing awareness of the 
environment, henceforth strives to curb the lawless id tendencies 
whenever they attempt to assert themselves incompatibly. The 
neurosis, as we see it here, was, therefore, a conflict between the 
ego ,and the *d. The ego, aware of the forces of civilization, 
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religion and ethics, refused to allow motor discharge to the power- 
ful sexual impulses emanating from the lawless id, and thus 
blocked them from attainment of the object towards which they 
aimed. The ego then defended itself against these impulses by 
repressing them. The young lady in question seemingly forgot 
this whole episode. Had the repression continued unabated, she 
would have remained healthy. But the repressed material struggled 
against this fate, finally broke through as a substitutive formation 
on paths over which the ego had no control, and obtruded itself 
on the ego as symptoms. As a result of this process, the ego 
found itself more or less impoverished, its integrity was threatened 
and hurt, and hence it continued to combat the symptom in the 
same way as it had defended itself against the original id impulses. 

This whole process constitutes the picture of the neuroses, or 
rather of the transference neuroses. Which comprise hysteria, 
anxiety hysteria, and the compulsion neuroses, in contradistinc- 
tion to the so-called narcistic neuroses, melancholic depressions, 
and to the psychoses, schizophrenia, paranoid conditions and 
paranoia proper, in which the underlying mechanisms are some- 
what different. In a psychosis, as will be shown later, the illness 
results from a conflict between the ego and the outer world, and 
in the narcistic neurosis from a conflict between the ego and the 
super-ego. For just as the ego is a modified portion Of the id as a 
result of contact with the outer world, the super-ego represents 
a modified part of the ego, formed through experiences absorbed 
from the parents, especially from the father. The super-ego is the 
highest mental evolution attainable by man, and consists of a 
precipitate of all prohibitions and inhibitions, all the rules of con- 
duct which are impressed on the child by his parents and by 
parental substitutes. The feeling of conscience depends altogether 
on the development of the super-ego. 

From the description given here of the mechanism of the 
neurosis, scant as it is, one can already see the great role attributed 
by Freud to the unconscious factor of the mind. Psychoanalysis 
has been justly called the “psychology of depths” becfiuse it has 
emphasized the role of the unconscious mental processes. Unlike 
those psychologists and philosophers who use such terms as 
conscious, co-conscious, and sub-conscious in a very loose and 
confused manner, Freud conceives consciousness simply as an 
organ of perception. One is conscious or aware of those mental 
processes which occupy one at any given time. In contrast to this. 
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the tmconsciow is utterly unknown and. cannot be voluntarily 
recalled. No person can bring to light anything from his un- 
conscious unless he is made to recall it by hypnosis, or unless it is 
interpreted for him by psychoanalysis, Midway between con- 
scious and unconscious there is a fore-conscious or pre-conscious, 
which contains memories of which one is unaware, but which 
one can eventually recall with some effort. 

This structure of a conscious fore-conscious, and an actual 
unconscious, is based on the attempt which Freud made to con- 
ceive the psychic apparatus as a composition of a number of 
forces or systems. It is a theoretical classification, which seems, 
however, to work well in practice. Bearing in mind these spatial 
divisions, we can state that whereas the dream is the royal road 
to the unconscious^ most of the mechanisms discussed in the 
Psychopathology of Everyday Life belong to the fore-conscious 
system. This work was written after Freud became convinced that 
there is nothidg arbitrary or accidental in psychic life, be it 
normal or abnormal. For the very unconscious forces which he 
found in the neuroses he also fourxd in the common faulty actions 
of everyday life, like ordinary forgetting of familiar names, slips 
of the tongue, mistakes in reading or writing, which had hitherto 
been considered accidental and unworthy of explanation. Freud 
shows in the Psychopathology of Everyday Life that a rapid re- 
flection or a short analysis always demonstrates the disturbing 
influence behind such slips, and conclusively proves that the same 
disturbances, differing only in degree, are found in every person, 
and that the gap between the neurotic and the so-called normal 
is, therefore, very narrow. 

The dream, according to Freud, represents the hidden ful- 
fillment of an unconscious wish. But the wishes which it represents 
as fulfilled are the very same unconscious wishes which are 
repressed in neurosis. Dreaming is a normal function of the mind; 
it is the guardian of sleep in so far as it strives to release tensions 
generated by unattainable wishes — tensions which, if not removed, 
might keep the person from sleeping. The dream is not always 
successful in its efforts; sometimes it oversteps the limits of 
propriety; it goes too far; and then the dreamer is awakened by 
the super-ego. 

Without going further into the psychology of the dream, 
enough has been said to show that these twin discoveries — that 
non-conscious psychic processes are active in every normal per- 
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son, expressing themselves in inhibitions and other modifications 
of intentional acts, and that the dreams of mentally healthy per-^ 
sons are not difiFerently constructed from neurotic or psychotic 
symptoms — gave rise not only to a New Psychology, but to 
fruitful investigations in many other fields of human knowledge. 
The ability to interpret the dreams of today made impossible also 
to interpret the dreams of yesterday. Freudian literature, there- 
fore, abounds in studies throwing new light on mythology, folk- 
lore, fairy tales, and ethnology; and psychoanalysis has become 
as important to the non-medical sciences as to the therapy of the 
neuroses. , . . 

I have always found it hard to understand why Freud’s views 
on sex roused so much opposition. Freud did not enter that realm 
voluntarily, but was forced by a natural course of events into tak- 
ing account of the sexual factor in neuroses. Following the dis- 
covery of the psychogenesis of hysterical symptoms, first through 
Breuer’s cathartic method and later through the technique of 
“free association,” Freud was led, step by step, to discover and 
explore the realm of infantile sexuality. This discovery was based 
entirely on empiric material. In probing for the origin of hysteri- 
cal symptoms, in tracing them back as far as possible, even into 
childhood, Freud found physical and psychical activities of a 
definitely sexual nature in the earliest ages of chiMhood. The 
necessary conclusion was that the traumas underlying the symp- 
toms were mvariably of a sexual nature, since all his cases pro- 
duced similar findings. Finally, therefore, he concluded that sex- 
ual activities in childhood could not be considered abnormal, but 
were on the contrary normal phenomena of the sexual instinct. 

In following up these discoveries it was natural that he should 
also investigate the role of sexuality in the extensive syndrome of 
neurasthenia. To his surprise Freud found that all his so-called 
neurasthenics exhibited some sexual abuses. ... In the course of 
these investigations he was able to bring order into tfie field of 
neurasthenia — ^that “garbage can of medicine,” as Fprel aptly 
called it — by separating from others those cases which were 
mainly characterized by anxiety. The results he embodied in his 
classic paper. On the Right to Separate from N euratsthenia a 
Definite Symptom-Complex as Anxiety Neurosis^^ in which he 
called attention for the first time to the relation between anxiety 
and sex. The pursuit of studies in this direction brought him 
at length to the conviction that all neuroses represent a general 
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disturbance of the sexual functions; that the actual neuroses 
(neurasthenia and anxiety neuroses) result from a direct chemical 
or toxic disturbance, while the psychoneuroses (hysteria and com- 
pulsion neuroses) represent the psychic expression of these dis- 
turbances. This conclusion, based at first on explorations in the 
sexual life of adults, but reenforced and confirmed since 1908 
through analyses of children, was finally compressed into the 
famous dictum that ‘ 7 n a normal sex life no neurosis is possible.^* 

Freud was not the first to discover sexual difficulties in man. 
One need only think of literature throughout the ages to realize 
that there was abundant material on the subject long before the 
appearance of Three Contributions to the Theory of Sex. Freud’s 
special merit lies in the fact that before him sex had been treated 
as an isolated phenomenon, or as (more or less) an abnormality, 
whereas he paid it the respect of considering it as a component 
of the normab personality. In the words of Dr. James J. Putnam, 
former pro^lSsor of neurology at Harvard University, “Freud has 
made considerable addition to this stock of knowledge, but he has 
done also something of greater consequence than this. He has 
worked out with incredible penetration, the part which the in- 
stinct plays in every phase of human life and in the development 
of human character, and has been able to establish on a firm 
footing the remarkable thesis that psychoneurotic illnesses never 
occur with a perfectly normal sexual life.” Dr. Putnam wrote 
those words in his introduction to my first translation (1910) of 
Freud’s three essays on sex, and I can think of no finer estimate 
of Freud’s contribution to sexology. 

In his study of sex, Freud kept steadily in mind the total human 
personality. His formulation of infantile sexuality has opened new 
fields of interest in the realm of child study and education which 
already are yielding good results. Another concept which has 
been enormously helpful to physicians and educators is Freud’s 
libido theory. In psychoanalysis libido signifies that quantitatively 
changeable and not at present measurable energy of the sexual 
instinct which is usually directed to an outside object. It comprises 
all those impulses which deal with love in the broad sense. Its 
main component is sexual love; and sexual union is its aim; but it 
also includes self-love, love for parents and children, friendship, 
attachments to concrete objects, and even devotion to abstract 
ideas. 

For those who are unacquainted with Freud’s theories of the 
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neuroses, it will not be amiss to add a few remarks on the paths 
taken by the libido in neurotic states. The homestead of the libido 
is the ego; in the child the whole libido is centered in the ego, 
and we designate it as ego libido. The child may be said to be 
purely egoistic at first; but as he grows older and reaches the 
narcisdc stage of development, we speak of narcisttc libido^ be« 
cause the former ego libido has now become erotically tinged. 
Still later, when the child has successfully passed through the 
early phases of development and can transfer his libido to objects 
outside himself, that is, when he is genitally pubescent, we speak 
of object libido. Libido thus can be directed to outside objects 
or can be withdrawn back to the ego. A great many normal and 
pathological states depend on the resulting interchanges between 
these two forces. The transference neuroses, hysteria and com- 
pulsion neuroses, are determined by some disturbance in the give- 
and-take of object libido, and hence are curable by psychoanalytic 
therapy, whereas the narcistic neuroses, or the psychoses which 
are mainly controlled by narcistic libido, can be studied and 
helped, but cannot as yet be cured by analysis. The psychotic is, 
as a rule, inaccessible to this treatment because he is unable to 
transfer sufficient libido to the analyst. The psychotic is either 
too suspicious or too interested in his own inner world to pay any 
attention to the physician. 

But leaving this problem to the psychoanalytic therapist, one 
must agree with Freud that by broadening the term sex into 
love or libido, much is gained for the understanding of the sexual 
activity of the normal person, of the child, and of the pervert. 
As will be shown later, the activities of all three spring from the 
same source, but the manifestations of each depend on the acci- 
dental factors to which they have been subjected by their early 
environments. Moreover, the libido concept loosens sexuality from 
its close connection with the genitals and establishes it as a more 
comprehensive physical function, which strives for pleasure in 
general, and only secondarily enters into the service of ^ propaga- 
tion. It also adds to the sexual sphere those affectionate and 
friendly feelings to which we ordinarily apply the term? love. To 
illustrate the application of the libido concept clinically, let us 
take the case of a nervous child, keeping in mind Freud’s dictum 
that no neurosis is possible in a wholly normal sexual life — a 
teaching which has aroused more resistance against psychoanalysis 
than any other utterance of Freud. 
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An Apparently normal girl of about four became very nervous, 
refused most of her food, had frequent crying spells and tantrums, 
with consequent loss of weight, malaise, and insomnia, so that her 
condition became quite alarming. After the ordinary medical 
measures had been found of no avail, I was consulted. The case 
was so simple that I could not understand why no one had 
thought of the cure before I came on the scene. The child had 
begun to show the symptoms enumerated above, about two 
months after her mother was separated from her, and she was 
cured soon after her mother returned to her. I cannot go into the 
many details of this interesting case, but one can readily see that 
it differed materially from the case of the young woman men- 
tioned earlier. There we dealt with a disturbance of adult sex- 
uality, here with an emotional disturbance based on a deprivation 
of mother love in a very sensitive or neurotic child. Nevertheless, 
it was a distuii)ance in the child’s love life. . . . 

. . . Sublimation^ another term coined by Freud, is a process of 
deflecting libido or sexual-motive activity from human objects 
to new objects of a non-sexual, socially valuable nature. 

Sublimation gives justification for broadening the concept of 
sex. Most of our so-called feelings of tenderness and affection, 
which color so many of our activities and relations in life, origi- 
nally form part of pure sexuality, and are later inhibited and de- 
flected to higher aims. Thus, I have in mind a number of benevo- 
lent people who contributed much of their time and money to 
the protection and conservation of animals, who were extremely 
aggressive in childhood and ruthless Nimrods as adults. Their 
accentuated aggression originally formed a part of their childhood 
sexuality; then, as a result of training, it was first inhibited and 
directed to animals, and later altogether repressed and changed 
into sympathy. Now and then, we encounter cases in which 
repression and sublimation do not follow each other in regular 
succession, owing to some weakness or fixation which obstructs 
the process of development. This may lead to paradoxical situa- 
tions. For example, a man, who was notorious as a great lover of 
animals, suffered while riding his favorite pony from sudden 
attacks during which he beat the animal mercilessly until he was 
exhausted, and then felt extreme remorse and pity for the beast. 
He would then dismount, pat the horse, appeasing him with 
lumps of sugar, and walk him home — ^sometimes a distance of 
three or four miles. We cannot here go into any analysis of this 
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interesting case; all we can say is that the horse represented a 
mother symbol, and that the attacks, in which cruelty alternated 
with compassion, represented the ambivalent feeling of love and 
hatred which the patient unconsciously felt for his mother. 

This patient was entirely changed by analysis, and although he 
has not given up his interest in animals and still contributes much 
to their comfort, he is no longer known to the neighborhood boys 
as “the man who pays a dollar for a sick cat or sick dog.” Psycho- 
analytic literature is rich in clinical material which demonstrates 
the great benefits accrued from Freud’s amplification of the sex 
concept. It not only gives us an understanding of the broad 
ramifications of sexual energy hitherto undreamed of, but it has 
also furnished us with an instrument for treatment and adjustment 
of many unfortunates who are no more responsible for their per- 
versions than is the victim of infantile paralysis for his malady. 

In his effort to understand the mechanism of the expressions 
observable in those erroneous actions illustrated in the Psychopa- 
thology of Everyday Life, as well as the distortions in dreams, 
Freud discerned a remarkable resemblance between these distor- 
tions and those found in wit. The following slip of the tongue 
shows that a slight substitution of one letter not only uncovers 
the real truth, but also provokes mirth. It was related to me many 
years ago by one of my patients. She was present af an evening 
dance of a wealthy, but not too generous, host, which continued 
until about midnight, when everybody expected a more or less 
substantial supper. Instead, just sandwiches and lemonade were 
served. Theodore Roosevelt was then running for President for 
the second time, under the slogan, “He gave us a square deal.” 
While they were disappointedly consuming this modest repast, 
the guests were discussing the coming election with the host, and 
one of them remarked, “There is one fine thing about Teddy; he 
always give you a square meair 

This lapsus linguae not only disclosed unwittingly what the 
speaker thought of the supper, discharging his hidden disappoint- 
ment, but it also provoked an outburst of laughter atnong the 
guests, for they, through identification with the speaker, found 
outlet for their own disappointment. But unlike the speaker and 
the host, who were embarrassed by the mistake, the others ex- 
perienced a sudden relaxation of the tension generated by disap- 
pointment and resentment, which expressed itself in laughter. This 
slight distortion changed the whole atmosphere of the party. In- 
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stead of resentful tension, the majority of the guests now felt 
relaxed and pleased. There is no doubt that there is a definite con- 
nection between faulty actions, dreams and wit. In all of them, 
the unconscious underlying thoughts are brought to conscious- 
ness in some sort of disguise, as if to say, “The truth cannot al- 
ways be told openly, but somehow it does come out.” 

• . . Freud’s interest in wit was a logical consequence of his free 
association technique. Once he became convinced that nothing 
must be ignored — ^that whatever the patient expressed, be it in 
mimicry or in sounds, formed part of an effort to release some- 
thing indirectly because circumstances prevented direct expres- 
sion — once this fact dawned upon him, it was simply a question 
of classifying the various forms of distortion and showing in what 
function of the psychic apparatus they were manifested. The 
mechanisms of candensatiorij displacement^ substitutiony illogical 
thinking, absi^dity, indirect expressions, elisions, and representa- 
tion through tjoe opposite, are all present in everyday conversa- 
tion, but such conventional inaccuracies glide by without any 
evident impediments. When the thought in question meets with 
inner resistances, however, a lapse of some kind occurs, which 
the speaker recognizes and at once excuses by some such expres- 
sion as “I mean . . or “Oh, I made a mistake.” The average 
person readily accepts such excuses, not realizing that by the slip 
of the tongue the speaker has unconsciously betrayed his re- 
sistance to something in the present situation. The disguises seen 
in the simple lapses of everyday life are even more evident in 
dreams because censorship is more or less abolished during sleep; 
but fundamentally they are the same. In wit these mental dis- 
guises are especially evident, but here they are utilized to produce 
pleasure. They, too, are products of the unconscious, and show 
that no matter how much restriction civilization imposes on the 
individual, he nevertheless finds some way to circumvent it. Wit 
is the best safety valve modern man has evolved; the more civiliza- 
tion, the more repression, the more need there is for wit. Only 
relatively civilized people have a sense of humor. The child and 
the true primitive show no such mechanisms. The child like the 
savage is still natural and frank. When the child begins to dream, 
which shows that repressive forces are already at work, he also 
shows the beginnings of a sense of humor. 

The most pronounced psychopathological expressions which 
point to a deep-seated disturbance are hallucinations and delusions, 
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which occur in adult psychorics and show a somewhat different 
kind of disguise. The hallucination as a verbal expression is neither 
witty nor in any other way distorted. The only thing peculiar 
about it is that the patient hears, sees, or feels something which is 
not perceived by anyone else. To be sure, the patient’s statements 
do not concur with the objective facts; yet he is not lying; sub- 
jectively speaking, he actually perceives everything he says he 
docs. But we know from Freud that hallucinations represent out- 
ward projections of inner feelings. Thus, a woman who has seem- 
ingly been living quite contentedly with her husband for five 
years, hears people say that she is a “bad woman,” that her hus- 
band is divorcing her, and that she has had illicit relations with a 
well known movie star. At the same time she complains of peculiar 
feelings like pin-pricks and electricity in certain parts of her body. 
These statements could be true, but they are not. We, therefore, 
call them hallucinatory. 

And indeed, the whole picture of the disease in this case showed 
that the woman suffered from hallucinations of hearing, sight, and 
sensation. Their meaning became plain when her mother informed 
me that her son-in-law had been impotent all these years, but that 
her daughter nevertheless loved him and would not consider leav- 
ing him. The hallucinations depicted the wish to be divorced and 
be married to a real man as a recompense for her draS existence. 
The annoyance and displeasure caused by “all that talk” and by 
the peculiar prickling sensations, represented the pangs of con- 
science, or the feeling of guilt which accompanied her erotic 
phantasies. The distortion in this whole picture consisted of a 
fusion of feelings and ideas which had played a part in the con- 
flict in the mind of this sensitive patient. She could not decide one 
way or the other, so she tore herself entirely away from reality 
and behaved, as we say, dereistically. She abandoned all logic and 
objectified her phantasies in disguised fashion. . . . 

It is quite clear that the distortions manifested in the psychoses 
are shown by the whole behavior of the person rather than 
through verbal expressions. Verbal distortions as seen in lapses, 
errors, blunders in speech and action, are immediate responses to 
a struggle between the ego and the id. No matter how anxious we 
are to hide our true nature in adjusting ourselves to the repressive 
forces of civilization, repression sometimes fails and our real de- 
sires come to the surface. The dream is a hidden fulfillment of a 
repressed wi^, or a direct attempt to obtain in i^antasy what is. 
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denied us in reality. Wit is a direct effort to make use of distor- 
tions in order to obtain pleasure from othervvise forbidden sources. 
Both lapses and dreams are momentary illusions which render a 
very quick and very brief service to the organism. Wit, on the 
other hand, is a conscious mechanism for the production of 
pleasure, the highest or latest development of civilization in this 
direction. We like to tell jokes and listen to them because for the 
moment we not only forget inexorable reality, but also obtain 
pleasure at the expense of our hardships. 

But in all these phenomena we remain in touch with reality; 
the mistake, the dream and the joke amply demonstrate this. The 
psychosis exhibits alone no compromise with reality, turns its 
back on reality, as it were. Yet, even in a psychosis, symptoms 
show that there is a constant struggle between fancy and reality. 
A chronic schizophrenic may remain in a hospital for years in a 
state of indifference, but now and then he may suddenly act like 
a rational beifigV Sometimes a severe shock, such as an accident or 
illness which threatens his self-preservative instinct, brings the 
schizophrenic back to reality for a time. The latest form of therapy 
for schizophrenics is based on this very idea. I am referring to 
the insulin or, as it is called, the shock therapy, because the patient 
receives such a shock through the hypoglycemia that for a time 
at least he gives up his phantasy world. But it matters little 
whether hypoglycemia cures or only produces a transient change; 
the fact that schizophrenics occasionally return to normality spon- 
taneously and then relapse, and the fact that an accidental or ex- 
perimental shock can drive them back to reality at least for a time, 
clearly shows that the psychotic, too, is not altogether detached 
from reality. . . . 

That the world which at first turned its back on him [Freud] 
has now recognized his great services to science and culture is 
shown by the many honors that have been showered upon him 
within the last few years. To mention only one of many: His 
eightieth birthday was an international event. It was celebrated in 
Vienna at the Wiener Konzerthaus and was attended by dis- 
tinguished scientists from Vienna and abroad. The birthday ora- 
tion, which was delivered by Thomas Mann, is a masterpiece 
which has been translated into many languages. 


1938 
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RONALD ROSS 

The 20 August 1897 — anniversary of which I always call 
Mosquito Day — was, I think, a cloudy, dull hot day. I went to 
hospital at 7 a.m., examined my patients, and attended to official 
correspondence; but was much annoyed because my men had 
failed to bring any more larvae of the dappled-winged mosquitoes, 
and still more because one of my three remaining Anopheles had 
died during the night and had swelled up with decay. After a 
hurried breakfast at the Mess, I returned to dissect the cadaver 
(Mosquito 36), but found nothing new in it. I then examined a 
small Stegomyidy which happened to have been fed on Husein 
Khan, on the same day (the i6th) — ^Mosquito 37 — ^which was also 
negative, of course. At about i p.m. I determined to sacrifice the 
seventh Anopheles (A. stephensi) of the batch fed on the i6th, 
Mosquito 38, although my eyesight was already fatigued. Only 
one more of the batch .remained. 

The dissection was excellent, and I went carefully through the 
tissues, now so familiar to me, searching every micron with the 
same passion and cafe as one would search some vast ruined 
palace for a little hidden treasure. Nothing. No, these new mos- 
quitoes also were going to be a failure; there was something 
wrong with the theory. But the stomach tissues still remained to 
be examined — ^lying there, empty and flaccid, before me on the 
glass slide, a great white expanse of cells like a large courtyard of 
flagstones, each one of which must be scrutinised — half an hour’s 
labour at least. I was tired, and what was the use? I must have 
examined the stomachs of a thousand mosquitoes by this time. 
But the Angel of Fate fortunately laid his hand on my ^ead; and 
I had scarcely commenced the search again when I sa^ a clear 
and almost perfectly circular outline before me of abc^t 12 mi- 
crons in diameter. The outline was much too sharp, the cell too 
small to be an ordinary stomach-cell of a mosquito. I looked a 
little further. Here was another, and another exactly similar cell. 

The afternoon was very hot and overcast; and I remember 
opening the diaphragm of the sub-stage condenser of the micro- 
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scope to admit more light and then changing the focus. In each 
of these cells there was a cluster of small granules, black as jet 
and exactly like the black pigment granules of the Plasmodium 
crescents. As with that pigment, the granules numbered about 
twelve to sixteen in each cell and became blacker and more visible 
when more light was admitted through the diaphragm. I laughed, 
and shouted for the Hospital Assistant — he was away having his 
siesta. “No, no,” I said; “Dame Nature, you are a sorceress, but 
you don’t trick me so easily. The malarial pigment cannot get 
into the walls of the mosquito’s stomach; the flagella have no pig- 
ment; you are playing another trick upon me!” I counted twelve 
of the cells, all of the same size and appearance and all containing 
exactly the same granules. Then I made rough drawings of nine 
of the cells on page 107 of my notebook, scribbled my notes, 
sealed my specimen, went home to tea — about 3 p.m., and slept 
solidly for an hpur. . . . 

When I awoice with mind refreshed my first thought was; 
Eureka! the problem is solved! I seemed to have found in my 
sleep an explanation of the pigment. The flagellated spores grow 
in the gastric cells of the Dappled-winged Mosquitoes just as the 
young Plasmodia grow in the human blood-cells, and as they grow 
they absorb haemoglobin from the blood in the mosquito’s stom- 
ach just as the young Plasmodia absorb it from the blood-cell 
(the “pigment,” is of course nothing but altered haemoglobin). I 
was wrong; my cells were in fact the female crescents themselves 
. . . which had been fertilized by the sperms of the male crescents 
(which we had called flagellated spores) and were now beginning 
to grow . . . still containing their original pigment, in the gastric 
cells of the Anopheles. Scientifically they are called Zygotes. But 
any explanation was enough at the time, and I wrote that evening 
to my wife: “I have seen something very suspicious in my mos- 
quitoes today and hope it may lead to something.” Then I added: 
“Lately I have been putting together those rhymes I used to make 
on ‘Exile’ — ^you remember. I think I will write them out fair. . . .” 
But another consideration struck me. If these cells were the para- 
■ sites they should grow in size in the last remaining mosquito dur- 
ing the night; and I spent that night in an agony lest my sole 
surviving friend should perish and go bad before morning! 

Next day I went to hospital intensely excited. The last survivor 
of the batch fed on the i6th. Mosquito 39, was alive. After look- 
ing through yesterday’s specimen I slew and dissected it with a 
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shaking hand. There nvere the cells agairij twenty-one of theniy 
}ust as before, only now much larger! Mosquito 38, the seventh 
of the batch fed on the i6th, was killed on the fourth day after- 
wards, that is, on the 20th. This one was killed on the 21st, the 
fifth day after feeding, and the cells had grown during the extra 
day. The cells were therefore parasites, and, as they contained the 
characteristic malarial pigment, were almost certainly the malaria 
parasites growing in the mosquito’s tissues. 

The thing was really done. As I said . . . we had to discover 
two unknown quantities simultaneously — the kind of mosquito 
which carries the parasite, and the form and position of the para- 
site within it. We could not find the first without knowing the 
second, nor the second without knowing the first. By an ex- 
tremely lucky observation I had now discovered both the unknown 
quantities at the same moment. The mosquito was the Anopheles^ 
and the parasite lives in or on its gastric wall and can be recog- 
nized at once by the characteristic pigment. All the work on the 
subject which has been done since then by me and others during 
the last twenty-five years has been mere child’s play which any- 
one could do after the clue was once obtained. 

That evening I wrote to my wife: “I have seen something very 
promising indeed in my new mosquitoes,” and I scribbled the fol- 
lowing unfinished verses in one of my In Exile notebo^cs in pencil: 

This day designing God 
Hath put into my hand 
A wondrous thing. At His command 
I have found thy secret deeds 
Oh million-murdering Death. 

I know that this little thing 
A million men will save — 

Oh death where is thy sting^ 

Thy victory oh grave? 


1923 
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The Kavages of Yellow Fever 

I 

A SHORT ACCOUNT OF THE MALIGNANT YELLOW 
FEVER LATELY PREVALENT IN PHILADELPHIA 

MATTHEW CAREY 

The consternation of the people of Philadelphia at this period 
was carried beyond all bounds. Dismay and affright were visible 
in the countenance of almost every person. Of those who re- 
mained many shut themselves in their houses and were afraid to 
walk the str^ets^, . . . 

The corpses of the most respectable citizens, even those who 
did not die of the epidemic, were carried to the grave on the 
shafts of a chair (chaise), the horse driven by a negro, unattended 
by a friend or relative, and without any sort of ceremony. People 
hastily shifted their course at the sight of a hearse coming towards 
them. Many never walked on the footpath, but went into the 
middle of the streets, to avoid being infected in passing by houses 
wherein people had died. Acquaintances and friends avoided each 
other in the streets and only signified their regard by a cold nod. 
The old custom of shaking hands fell into such disuse that many 
shrunk back with affright at even the offer of the hand. A person 
with a crape, or any appearance of mourning, was shunned like a 
viper. And many vdued themselves highly on the skill and address 
with which they got to the windward of every person they met. 
Indeed, it is not probable that London, at the last stage of the 
plague, exhibited stronger marks of terror than were to be seen in 
Philadelphia from the 24th or 25th of August till pretty late in 
September. 

While affairs were in this deplorable state, and the people at the 
lowest ebb of despair, we cannot be astonished at the frightful 
scenes that were enacted, which seemed to indicate a total dis- 
solution of the bonds of society in the nearest and dearest con- 
nections. Who, without horror, can reflect on a husband desert- 

^ Selections in “The Ravages of Yellow Fever” were taken from “Walter 
Reed and Yellow Fever,” by Howard A. Kelly, 1906. 
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ing his wife, united to him, perhaps, for twenty years, in the last 
agony — a wife unfeelingly abandoning her husband on his death- 
bed — ^parents forsaking their own children without remorse — 
children ungratefully flying from their parents and resigning them 
to chance, without an inquiry after their health or safety — mas- 
ters hurrying off their faithful servants to Bush-Hill, even on 
suspicion of the disease, and that at a time when, like Tartarus, it 
was open to every visitant, but never returned any — servants 
abandoning tender and humane masters, who only wanted a little 
care to restore them to health and usefulness — who, I say, can 
even now think of these things without horror? . . . 

A woman, whose husband and two children lay dead in the 
room with her, was seized with the pains of labour, without a 
mid-wife, or any other person to assist her. Her cries from the 
window brought up one of the carters employed by the commit- 
tee for the relief of the sick. With his assistance she was delivered 
of a child, which died in a few minutes, as did the mother, who 
was utterly exhausted by her labour, by the disorder, and by the 
dreadful spectacle before her. And thus lay in one room no less 
than five dead bodies, an entire family, carried off in an hour or 
two. . . . 

A profligate, abandoned set of nurses and attendants (hardly 
any of good character could at that time be procured) rioted on 
the provisions and comforts provided for the sick, who (unless 
at the hours when the doctors attended) were left almost entirely 
destitute of every assistance. The sick, the dying, and the dead 
were indiscriminately mingled together. Not the smallest ap- 
pearance of order or regularity existed. It was, in fact, a great 
human slaughter house, where numerous victims were immolated 
at the altar of riot and intemperance. No wonder, then, that a 
general dread of the place prevailed through the city, and that a 
removal to it was considered as the seal of death. In consequence 
there were various instances of sick persons locking their rooms 
and resisting every effort to carry them away. At length the poor 
were so much afraid of being sent to Bush-Hill that they would 
not acknowledge their illness until it was no longer |)ossible to 
conceal it. For it is to be observed that the fear of contagion was 
so prevalent that as soon as anyone was taken sick an alarm was 
spread among the neighbours and every effort was used to have 
the sick person hurried off to Bush-Hill, to avoid spreading the 
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disorder* The cases of poor people forced in this way to the hos- 
pital, though labouring only under common colds and common 
fall fevers, are numerous and afflicting. . . . 

n93 


II 

A NARRATIVE OF THE STATE OF THE BODY AND 
MIND OF THE AUTHOR DURING THE PREVALENCE 
OF THE FEVER 

BENJAMIN RUSH 

Between the 8th and 15th of September I visited and prescribed 
for between a hundred and a hundred and twenty patients a day. 
Several of my pupils visited a fourth or fifth of that number. For 
a while we refijised no calls. In the short intervals of business, 
which I spent at my meals, my house was filled with patients, 
chiefly the poor, waiting for advice. For many weeks I seldom 
ate without prescribing for numbers as I sat at my table. . . . From 
my constant exposure to the sources of the disease my body be- 
came highly impregnated with miasmata. My eyes were yellow 
and sometimes a yellow tinge was perceptible in my face. My 
pulse was preternaturally quick and my nights were rendered dis- 
agreeable, not only by sweats, but by the want of my usual sleep, 
produced in part by the frequent knocking at my door and in 
part by anxiety of mind and the stimulus of the miasmata upon 
my system. I went to bed in conformity to habit only, for it 
ceased to afford me rest or refreshment. When it was evening I 
wished for morning, and when it was morning the prospect of 
the labours of the day, at which I often shuddered, caused me to 
wish for the return of evening. The degree of my anxiety may be 
easily conceived when I say that I had at one time upwards of 
thirty heads of families under my care; among these were Mr. 
Josiah Coates, the father of eight, and Mr. Benjamin Scull and 
Mr. John Morell, both fathers of ten children. They were all in 
‘imminent danger, but it pleased God to make me the instrument 
of saving each of their lives. . . . Every moment in the intervals 
of my visits to the sick was employed in prescribing in my own 
house for the poor, or in sending answers to messages from my 
patients. Time was now too precious (October) to be spent in 
counting the number of persons who called upon me for advice. 
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From circumstances I believe it was frequently 150, and seldom 
less than 50 a day for five or six weeks. The evening did not bring 
with it the least relaxation from my labours. I received letters 
every day from the country and from distant parts of the Union 
containing inquiries into the mode of treating the disease, and 
after the health and lives of persons who had remained in the 
city. The business of every evening was to answer these letters 
and also to write to my family. To these constant labours of body 
and mind were added distress from a variety of causes. Having 
found myself unable to comply with the numerous applications 
that were made to me, I was obliged to refuse many every day. 
My sister counted forty-seven in one forenoon before eleven 
o’dock. Many of them left my door with tears, but they did not 
feel more distress than I did from refusing to follow them. ... In 
riding through the streets I was often forced to resist the en- 
treaties of parents imploring a visit to their children, or of chil- 
dren to their parents. I recollect, and even yet with pain, that I 
tore myself away at one time from five persons in Moravian Alley 
who attempted to stop me, by suddenly whipping my horse and 
driving my chair as speedily as possible beyond the reach of their 
cries. 

But I had other afflictions besides the distress which arose from 
the abortive sympathy which I have just described.T)n the nth 
of September my ingenuous pupil, Mr. Washington, fell a vic- 
tim to his humanity. . . . Scarce had I recovered from the shock 
of the death of this amiable youth when I was called to weep for 
another pupil, Mr. Alston, who died in my neighbourhood the 
next day. ... At this time a third pupil, Mr. Fisher, was ill in my 
house. On the 26th of the month Mr. Coxe, my only assistant, was 
seized with the fever and went to his grandfather’s. I followed him 
with a look which I feared would be the last in my house. At two 
o’clock my sister, who had complained for several days, yielded 
to the disease and retired to her bed. My mother foHowed her, 
much indisposed, early in the evening. My black servant man had 
been confined with the fever for several days, and hid, on that 
day, for the first time quitted his bed. My little mul^o boy, of 
eleven years old, was the only person in my family who was able 
to afford me the least assistance. . . . 

On the I St of October, at two o’clock, my sister died. I got into 
my carriage within an hour after she expired and spent the after- 
noon in visiting patients. According as a sense of duty or of grief 
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has predominated in my mind I have approved of this act or not, 
ever since. She had borne a share in my labours. She had been my 
nurse in sickness, and my casuist in my choice of duties. My 
whole heart reposed itself in her friendship. . , . From this time 
I declined in health and strength. All motion was painful to me. 
My appetite began to fail. My night sweats continued. My short 
and imperfect sleep was disturbed with distressing or frightful 
dreams. The scenes of them were derived altogether from sick 
rooms and graveyards. . . . For the first two weeks after I visited 
patients in the yellow fever I carried a rag wetted with vinegar 
and smelled it occasionally in sick rooms, but as I saw and felt 
the signs of the universal presence of miasmata in my system I laid 
aside this and all other precautions. I rested myself on ^e bedsides 
of my patients, and I drank milk or ate fruit in their rooms. Be- 
sides being saturated with miasmata I had another security against 
being infected iji sick rooms, and that was, I went into scarcely a 
house which ^as’^more infected than my own. Many of the poor 
people who called upon me for treatment were bled by my pupils 
in my shop and in the yard, which is between it and the street. 
From the want of a sufficient number of bowls to receive the 
blood it was sometimes suffered to flow and putrefy upon the 
ground. From this source streams of miasmata were constantly 
poured into my house and conveyed to my body by the air dur- 
ing every hour of the day and night. • , . My perception of the 
lapse of time was new to me. It was uncommonly slow. The ordi- 
nary business and pursuits of men appeared to me in a light that 
was equally new. The hearse and the grave mingled themselves 
with every view I took of human affairs. Under these impressions 
I recollect being as much struck with observing a number of men 
employed in digging the cellar of a large house as I should have 
been at any other time in seeing preparations for building a palace 
upon a cake of ice. I recollect, further, being struck with surprise, 
about the first of October, in seeing a man busily employed in 
laying in wood for the approaching winter. I should as soon have 
thought of making provision for a dinner on the first day of the 
year 1800. 

After the loss of my health I received letters from friends in 
the country, pressing me in the strongest terms to leave the city. 
Such a step had become impracticable. My aged mother was too 
infirm to be removed, and I could not leave her. I was, moreover, 
part of a little circle of physicians who had associated themselves 
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in support of the new remedies. This circle would have been 
broken up by my quitting the city. The weather varied the dis- 
ease, and in the weakest state of the body I expected to be able, 
from the reports of my pupils, to assist my associates in detecting 
its changes and in accommodating our remedies to them. Under 
these circumstances it pleased God to enable me to reply to one 
of the letters that urged my retreat from the city that I had re- 
solved to stick to my principles, my practice, and my patients to 
the last extremity. 

Edition of iSojf 
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HISTORY OF THE YELLOW FEVER EPIDEMIC OF 1878 
IN MEMPHIS, TENN. 

J. M. KEATING 

Men, women, and children, poured out of the city by every 
possible avenue of escape. • . . Out by the country roads to the 
little hamlets and plantations, where many of them were welcome 
guests in happier days; out by every possible conveyance — ^by 
hacks, by carriages, buggies, waggons, furniture vans, and street- 
drays; away by bateaux, by anythhig that could float on the river; 
and by the railroads, the trains on which, especially on the Louis- 
ville road, were so packed as to make the trip to that city, or to 
Cincinnati, a positive torture to many delicate women every mile 
of the way. The aisles of the cars were filled and the platforms 
packed. In vain the railroad officials plead, in vain they increased 
the accommodations. The stream of passengers seemed to be end- 
less and they were as mad as they were many. The ordinary cour- 
tesies of life were ignored, politeness gave way to selfishness, and 
the desire for personal safety broke through ail social amenities. . . . 
To the cities of the far North and the far West they fled, too 
many of them to die on the way like dogs, neglected and shunned, 
as if cursed of God; or, to reach the wished-for goal, bnly to die, 
a plague to all about, carrying dismay to those wh^ even then 
were busying themselves for the relief of the stricken cities of 
the South. In less than ten days, by the 24th of August, twenty- 
five thousand people had left the city, and in two wee^s after five 
thousand others were in camp, leaving a little less than twenty 
thousand to face consequences they could not escape. . . . 
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By the last week in August the panic was over in the city. All 
had fled who could, and all were in camp who would go. There 
were then, it was estimated, about three thousand cases of fever 
. . , an appalling gloom hung over the doomed city. At night it 
was silent as the grave, by day it seemed desolate as the desert. 
There were hours, especially at night, when the solemn oppres- 
sion of universal death bore upon the human mind, as if the day 
of judgment was about to dawn. Not a sound was to be heard; 
the silence was painfully profound. Death prevailed everywhere. 
Trade and traffic were suspended. The energies of all who re- 
mained were engaged in the struggle with death. The poor were 
reduced to beggary, and even the rich gladly accepted alms. . . . 
Even the animals felt the oppression and fled from the city. Rats, 
cats, or dogs were not to be seen. Death was everywhere tri- 
umphant. White women were seldom to be met with, children 
never. The voigp of prayer was lifted up only at the bed of pain 
or death, or in some home circle where anguish was supreme and 
death threatened, as in a few cases he accomplished, total annihila- 
tion. Tears for one loved one were choked by the feeling of un- 
certainty provoked by the sad condition of another. In one case a 
family of four was found dead in one room, the bodies partially 
decomposed. There were no public evidences of sorrow. The wife 
was borne to the tomb while the husband was unconscious of his 
loss, and whole families were swept away in such quick succession 
that not one had knowledge of the other’s departure. Death dealt 
kindly by these. . . . Neither cleanliness nor right living were a 
shield to stay the hand of the destroyer. He invaded the homes 
of the most chaste and the den of the vilest. He took innocence 
and infamy at the same moment and spread terror everywhere. 
Where sorrow was so general there could be no parade of it. 
There were no funerals and but little demand for funeral services. 
The luxuries of woe were dispensed with. In most cases the driver 
of the hearse and an assistant composed the funeral party. Not 
infrequently many bodies were left in the cemetery unburied for 
a night, so hard pressed were the managers for labour, and so 
Numerous were the demands upon what they had. . . . The 
churches were closed. The congregations dispersed. The members 
were far apart. Some were safe, many were dead. Only a few 
survived, and these were manifesting their faith by works. The 
police were cut down from forty-one to seven. Their ranks were 
recruited and again were thinned. They were a second and a third 
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time filled up, and yet death was relentless. He was jealous of all 
sway but his own. 

Petty thieving prevailed as an epidemic. This was principally 
confined to food and clothing, and wood or coal, or both. A few 
who came to nurse died, leaving full trunks of silverware, bijou- 
terie, bric-a-brac, and clothes, to prove how industriously they 
could ply two trades and make one cover up and supply the defi- 
ciencies of the other. A few of them also made themselves noto- 
rious for lewdness and drunkenness. To these vices many deaths 
were due. They shocked decency and outraged humanity, they 
were no better than the beasts of the field. Male and female they 
herded together in vileness. They made of the epidemic a car- 
nival. . . . One of these, a woman who would not or could not 
control her appetite for strong drink, while stupefied from wine 
and brandy allowed a poor woman to leave her bed, naked as 
when bom, and wander out into the country one inclement night, 
calling as she went for the husband who had preceded her to the 
grave by a few days. ... In the house of an ex-judge, whence a 
whole family had been borne to the grave, the victims of neglect, 
four such nurses died, and in the trunks of one, the worst of them, 
a woman of seeming refinement, there was found the family plate 
and wearing apparel ' of the judge’s wife, then absent in Ohio. 
This woman and her paramours fell victims to th^fever which 
they invited by theu debauchery and hastened by their excesses. 
In the whole range of human depravity there are few parallels to 
these cases. They illustrate the extremes of degradation; they 
sounded the lowest depths of vice and shamed even the standards 
of savage life. 


IV 

EXPERIENCES WITH YELLOW FEVER 

MRS. LENA WARREN 

My first great sorrow came to me through this terrible scourge, 
in 1878, in the town of Grenada, Mississippi, a pla^e of 3000 
inhabitants. History records this epidemic as the mbst terrible 
death-rate known. In my own family eight members were 
stricken, and myself and a child of nine years were the only ones 
to recover. I can recall very distinctly the terrible ordeal we had 
to undergo, while many noble men Rnd women sacrificed their 
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lives to relieve the helplessness of these unfortunate people. They 
came from all sections of the country, and as every occasion of 
this kind is burdened with human beasts of prey, robbing and 
pilfering the living, dying, and dead, so was this plague-stricken 
city. Men sent there who represented themselves as nurses from 
the Howard Benevolent Association were among the worst. My 
own father, while ill with the fever, was choked, robbed, and left 
alone to die; I was too ill even to cry out for help, but witnessed 
the entire affair. It was twenty hours before we were found in 
this condition. Burning tar, bonfires, and disinfectants of various 
kinds were placed on the corners of the streets, and yet that pe- 
culiar odour from yellow fever could be detected from every 
direction. The only signs of traffic were waggons hauling the dead; 
few caskets were seen, but in their stead plain boxes and sometimes 
dry goods boxes were utilised; they were piled one on top of the 
other and fastened with ropes to the bed of the waggons. Negroes 
were procured ^or this work; they were known to rob the dead 
and the vacant residences. The following winter several visits 
were made to the cabins, where clothing, silver, and other valu- 
ables were found. On one occasion of this kind I was called by 
the town marshal to identify some things supposed to have been 
taken from our house; while looking down on a crowd of negroes 
I called the marshal’s attention to a negro man wearing my 
father’s hat. He proved to be a minister, and we found a waggon- 
load of various articles at his house. The negroes’ work as grave- 
diggers proved to be very poor, as sixteen inches was afterwards 
found to be the depth of any grave made during that time. . . . 

From the date of a lecture I heard on yellow fever delivered by 
Dr. R. B. Maury and Dr. R. W. Mitchell, I was possessed of a 
great desire to come in contact with the disease. When our Gov- 
ernment called for volunteer nurses to go to Cuba I availed myself 
of this opportunity. 

In August, 1900 , 1 was ordered from Matanzas to Havana. The 
night before my transfer to Havana I was entertained at the 
quarters of the officers of the 2nd Cavalry stationed at Matanzas; 
•there I met a Major Cartwright, who informed me that he also 
had been ordered to Havana, as he was an irnmune, having had 
the fever in ’98 at Santiago. Two weeks after my arrival at the 
yellow fever camp the ambulance brought a patient from General 
Lee’s headquarters, and as I stepped forward to give directions in 
regard to him I refcognised Major Cartwright. After some con- 
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versadon he stated that he could not possibly have yellow fever, 
as he certainly had a genuine case in ’98. However, on the sixth 
day after his arrival he died of black vomit. Major Peterson also 
thought that he had had the fever, but he was taken ill again with 
it, and his wife, hearing of his illness, two hours ;i,fter his death, 
committed suicide by shooting herself through the' temple in our 
quarters at Las Animas. 

The only nurse with me who had yellow fever was one that 
claimed to be an immune; she was sent to Major Edmund’s resi- 
dence at Quemados the night before his death; she returned to 
the camp and four days after was taken with a mild case. We had 
no mosquitoes in our camp. 

Quarantine was very strict, but we continued to have yellow 
fever among the soldiers and officers; we were poorly equipped 
at Columbia Barracks Detention Camp, and yet the mortality was 
not so great as in this country. A few officers and privates from 
the Palace in Havana were taken to Las Animas, a Cuban hospital 
for civilians under Major Gorgas’ supervision; he called on our 
chief surgeon for help and I was ordered there for ten days. At 
this place they were well equipped, the nurses being well cared 
for as well as the patients. We lost that week Major Peterson, 
Captain Page, the quartermaster sergeant, one soldier, and one 
civilian employe. Major Gorgas was very successful in the treat- 
ment of the fever^ and upon my return to Camp Columbia I 
determined to imitate his directions. 

In September I nursed Dr. James Carroll, a member of Major 
Reed’s staff of Commissioners, and he told me he experimented 
upon himself with the mosquito; while he had a severe case he 
did not have hemorrhages, but even to the whites of his eyes he 
was as yellow as saffron. A few days after Dr. Carroll’s chill Dr. 
Jesse Lazear was stricken with the fever. He also was a member 
of the board and was brought on a litter to our camp about eleven 
A,M. He knew what his illness was and informed me that he had 
his chill about six p.m.; he had not been in bed all flight, as he 
was busy writing up their experiments in regard to yjellow fever 
and the mosquito. His temperature was 103°, his {:juise 80; he 
lived five days; the black vomit would spurt from hi mouth up 
through the bar over his cot. I had just relieved the day nurse and 
gone on for the night; my efforts to keep him in bed failed and 
I called for help, but before assistance reached me we had made 
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several turns around the room in his efforts to get out. All night 
it took two men to hold him, and he died the next morning. 

In December I met Major Reed, and it was at this time that 
they had begun in earnest to erect buildings for the special exper- 
iments to prove that the mosquito was the only source of infec- 
tion. Major Reed was an officer to whom we were all devoted; 
he liked best to be called “Doctor.” I was always glad on my daily 
visits to the laboratory to catch him there; he had won the friend- 
ship and esteem of the entire corps, having the most genial man- 
ners and was so considerate and kind to everyone. I do not feel 
that I could speak in too high terms of Major Reed. At all times 
he was so willing to go into details with any part of the experi- 
ment I did not comprehend, and was patient enough to give me a 
peep through the different microscopes and give a full explana- 
tion. I told him of our *78 epidemic, and he informed me that 
Surgeon-General Sternberg was in Memphis at that time. The 
experimentaWSmp was called after Dr. Lazear. In a statement I 
heard Major Reed make, he said that Dr. Lazear *s efforts in this 
work had been of vast importance. Major Reed was strong in his 
friendships, as Dr. Carroll can readily testify. I recall an incident 
which gives an insight into the kind of man he was. On one oc- 
casion he moved his mess quarters because he heard his brother 
officers use language at the table which was very ungentlemanly. 
It was due to his indefatigable efforts that we owe our success 
with yellow fever at Camp Lazear, as we never lost a case 
experimented upon. 1^06 


V 

THE PREVENTION OF YELLOW FEVER 

WALTER REED AND JAMES CARROLL 

It would be difficult to determine with accuracy the loss of life 
occasioned by the ninety-five invasions of our territory by yellow 
fever during the past two hundred and eight years. We have en- 
deavoured to collect from the most available sources the mortality 
caused by the disease, but have been unable to obtain any reliable 
data for the earlier epidemics. If we confine ourselves to the epi- 
demics which have occurred since 1793, we find that there have 
not been less than *100,000 deaths from this cause. The greatest 
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sufferer has been the city of New Orleans, with 41,348 deaths, 
followed by the city of Philadelphia with 10,380 deaths. The epi^ 
demies of 1855, 1873, 1878, and 1879 claimed 7759 victims in Ae 
city of Memphis, Tenn. From 1800 to 1876 Charleston lost 4565 
of its citizens by attacks of yellow fever. New York during the 
earlier and later invasions of this disease has hadl/3454 deaths, 
while the later epidemic of 1855 in Norfolk, Va., caused over 
2000 deaths. During our brief occupation of the Island of Cuba 
(July, 1898-Decembcr, 1900), with every precaution brought 
into exercise to ward off the disease, there have occurred among 
the olSicers and men of our army 1575 cases of yellow fever, with 
231 deaths. If we reckon the average mortality at 20 per cent 
there have not been less than 500,00 cases of yellow fever in the 
United States during the period from 1793 to 1900. 

igoi 


The Inside Story of a Great 
M.edical Discovery 

ARISTIDES AGRAMONTE 

The construction of the Panama Canal was made possible because 
it was shown that yellow fever, like malaria, could be spread only 
by the bites of infected mosquitoes. 

The same discovery, which has been repeatedly referred to as 
the greatest medical achievement of the twentieth century, was 
the means of stamping out the dreaded scourge in Cuba, as well as 
in New Orleans, Rio de Janeiro, Vera Cruz, Colon, Panama and 
other cities in America. 

This article is intended to narrate the motives that led up to the 
investigation and also the manner in which the work >vias planned, 
executed and terminated. No names are withheld and |the date of 
every important event is given, so that an interested reader may be 
enabled to follow closely upon the order of things as they oc- 
curred and thus form a correct idea of the importance of the 
undertaking, the risk entailed in its accomplishment and how 
evenly divided was the work among those who, in the faithful 
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perfomiRnce of their military duties, contributed so much for the 
beneiit of mankind; the magnitude of their achievement is of such 
proportions, that it loses nothing of its greatness when we tear 
away the halo of apparent heroism that well-meaning but ignorant 
historians have thrown about some of the investigators. 

The whole series of events, tragic, pathetic, comical and other- 
wise, took place upon a stage made particularly fit by nature and 
the surrounding circumstances. 

Columbia Barracks, a military reservation, garrisoned by some 
fourteen hundred troops, distant about eight miles from the city 
of Havana, the latter, suffering at the time from an epidemic of 
yellow fever, which the application of all sanitary measures had 
failed to check or ameliorate and finally, our experimental camp 
(Camp Lazear), a few army tents, securely hidden from the road 
leading to Marianao, and safeguarded against intercourse with the 
outside worlds ^ the whole setting portentously silent and glori- 
ously bright in the glow of tropical sunlight and the green of 
luxuriant vegetation. 

Two members of a detachment of four medical officers of the 
United States Army, on the morning of August 31, 1900, were 
busily examining under microscopes several glass slides containing 
blood from a fellow officer who, since the day before, had shown 
symptoms of yellow fever; these men were Drs. Jesse W. Lazear 
and myself; our sick colleague was Dr. James Carroll, who pre- 
sumably had been infected by one of our “experiment 
mosquitoes.” 

It is very difficult to describe the feelings which assailed us at 
that moment; a sense of exultation at our apparent success no 
doubt animated us; regret, because the results had evidently 
brought a dangerous illness upon our coworker and with it all 
associated a thrill of uncertainty for the reason of the yet insuffi- 
cient testimony tending to prove the far-reaching truth which we 
then hardly dared to realize. 

As the idea that CarrolFs fever must have been caused by the 
mosquito that was applied to him four days before became fixed 
upon our minds, we decided to test it upon the first non-immune 
person who should offer himself to be bitten; this was of common 
occurrence and taken much as a joke among the soldiers about 
the military hospitaL Barely fifteen minutes may have el^ised 
sinc6 we had come to this decsioo when, as Lazear stood at the 
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door of the laboratory trying to “coax” a mosquito to pass from 
one test-tube into another, a soldier came walking by towards the 
hospital buildings; he saluted, as it is customary in the army upon 
meeting an officer, but, as Lazear had both hands engaged, he 
answered with a rather pleasant “Good momii^.” The man 
stopped upon coming abreast, curious no doubt to see the per- 
formance with the tubes, and after gazing for a minute or two at 
the insects he said: “You still fooling with mosquitoes. Doctor?” 
“Yes,” returned Lazear, “will you take a bite?” “Sure I ain’t scared 
of ’em,” responded the man. When I heard this, I left the micro- 
scope and stepped to the door, where the short conversation had 
taken place; Lazear looked at me as though in consultation; I 
nodded assent, then turned to the soldier and asked him to come 
inside and bare his forearm. Upon a slip of paper I wrote his name 
while several mosquitoes took their fill; William H. Dean, Ameri- 
can by birth, belonging to Troop B, Seventh Cavalry; he said 
that he had never been in the tropics before and had not left the 
military reservation for nearly two months. The conditions for a 
test case were quite ideal 

I must say we were in great trepidation at the time; and well 
might we have been, for Dean’s was the first indubitable case of 
yellow fever about to be produced experimentally by the bite of 
purposely infected mosquitoes. Five days afterwards, when he 
came 'down with yellow fever and the diagnosis of his case was 
corroborated by Dr. Roger P. Ames, U. S. Army, then on duty 
at the hospital, we sent a cablegram to Major Walter Reed, chair- 
man of the board, who a month before had been called to Wash- 
ington upon another duty, apprising him of the fact that the 
theory of the transmission of yellow fever by mosquitoes, which 
at first was doubted so much and the transcendental importance 
of which we could then barely appreciate, had indeed been 
confirmed. 

STATE OF THINGS BEFORE THE DISCOVERY 
OF MOSQUITO TRANSMISSION 

Other infectious diseases, tuberculosis, for instance, m^ cause 
a greater death-rate and bring about more misery aid distress, 
even to-day, than yellow fever has produced at any one time; 
but no disease, accept possibly cholera or the plague, is so tragic 
in its development, so appalling in its action, so devastating in its 
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results^ nor does any other make greater havoc than yellow fever 
when it invades non-immune or susceptible communities. . , . 

The mystery which accompanied the usual course of an epi- 
demiC) the poison creeping from house to house, along one side 
of a street, seldom crossing the road, spreading sometimes around 
the whole block of houses before appearing in another neighbor- 
hood, unless distinctly carried there by a visitor to the infected 
zone who himself became stricken, all this series of peculiar cir- 
cumstances was a never-ending source of discussion and investiga- 
tion. 

In the year 1900, Surgeon H. R. Carter, of the then Marine 
Hospital Service, published a very interesting paper calling atten- 
tion to the interval of time which regularly occurred between the 
first case of yellow fever in a given community and those that 
subsequently followed; this was never less than two weeks, a 
period of incubation extending beyond that usually accorded to 
other acute infectious diseases. The accuracy of these observations 
has later been confirmed by the mosquito experiments hereinafter 
outlined. 

FACTORS WHICH LED TO THE APPOINTMENT 
OF THE BOARD 

One may well believe that such a scourge as yellow fever could 
not have been long neglected by medical investigators, and so we 
find that from the earliest days, when the germ-theory of disease 
took its proper place in modem science, a search for the causative 
agent of this infection was more or less actively instituted. 

The year before the Spanish- American war, an Italian savant, 
who had obtained a well-deserved reputation as bacteriologist 
while working in the Institute Pasteur of Paris, came out with the 
announcement from Montevideo, Uruguay, that he had actually 
discovered the much-sought-for cause of yellow fever; his de- 
scriptions of the methods employed, though not materially differ- 
ent from those followed by Sternberg many years before, bore 
the imprint of truth and his experimental inoculations had ap- 
parently been successful. Sanarelli — that is his name — for about 
two years was the “hero of the hour,” yet his claims have been 
proved absolutely false. . . . 

In the meantime the city of Havana was being rendered sanitary 
in a way which experience had taught would have overcome any 
bacterial infection, and, in fact, the diseases of filth, such as dysen- 
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tery, tuberculosis, children’s complaints and others, decreased in 
a surprising manner, while yellow fever seemed to have been little 
affected if at all. 

Evidently, a more thorough overhauling of the matter was 
necessary to arrive at the truth, and while the question of Sana- 
relli and his claims was practically put aside, Surgeon-General 
Sternberg, recognizing the importance of the work before us and 
that its proportions were such as to render the outcome more 
satisfactory by the cooperation of several investigators in the 
same direction, wisely decided to create a board for the 
purpose. . . . 

Major Reed, the first member in the order of appointment, was 
the ranking officer and therefore the chairman of the board. He 
was a regular army officer, at the time curator of the Army 
Medical Museum in Washington and a bacteriologist of some 
repute. He deservedly enjoyed the full confidence of the surgeon 
general, besides his personal friendship and regard. Reed was a 
man of charming personality, honest and above board. Every one 
who knew him loved him and confided in him. A polivshed gentle- 
man and a scientist of the highest order, he was peculiarly fitted 
for the work before him. 

Dr. James Carroll, the second member of the boar^ was a self- 
made man, having risen from the ranks through his own efforts; 
while a member of the Army Hospital Corps he studied medicine 
and subsequently took several courses at Johns Hopkins Uni- 
versity in the laboratory branches. At the time of his appointment 
to the board he had been for several years an able assistant to 
Major Reed. Personally, Carroll was industrious and of a retiring 
disposition. 

Dr. Jesse W. Lazear was the fourth member of the board. He 
had graduated from the College of Physicians and Surgeons (Co- 
lumbia University) in the same class as the writer, in 1892, and 
had afterwards studied abroad and at Johns Hopkins. Lazear had 
received special training in the investigation of mosqiftoes with 
reference to malaria and other diseases. Stationed at 5 Columbia 
Barracks, he had been in Cuba several months before *the board 
was convened, in charge of the hospital laboratory atithe camp. 
A thorough university man, he was the type of the old southern 
gentleman, kind, affectionate, dignified, with a high sense of 
honor, a staunch friend and a faithful soldier. 

The writer was the third member of the Army Board. Bom in 
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Cuba during the ten years’ war, while still a child, my father 
having been killed in battle against the Spanish, I was taken to the 
United States and educated in the public schools and in the Col- 
lege of the City of New York, graduating from the College of 
Physicians and Surgeons in 1892. At the breaking out of the war 
I was assistant bacteriologist in the New York Health Depart- 
ment. The subject of yellow fever research was my chief object 
from the outset, and, at the time the board was appointed, 1 was 
in charge of the laboratory of the Division of Cuba, in Havana. 

FIRST PART OF THE WORK OF THE BOARD 

. . . On the afternoon of June 25, 1900, the four officers met for 
the first time in their new capacity, on the veranda of the officers’ 
quarters at Columbia Barracks Hospital. We were fully appreci- 
ative of the trust and aware of the responsibility placed upon us 
and with a feeling akin to reverence heard the instructions which 
Major Reed^^liad brought from the surgeon general; they com- 
prised the investigation also of malaria, leprosy and unclassified 
febrile conditions, and were given with such detail and precision 
as only a man of General Sternberg’s experience and knowledge 
in such matters could have prepared. After deciding upon the 
first steps to be taken, it was unanimously agreed that whatever 
the result of our investigation should turn out to be, it was to be 
considered as the work of the board as a body, and never as the 
outcome of any individual effort; that each one of us was to work 
in harmony with a general plan, though at liberty to carry out his 
individual methods of research. We were to meet whenever neces- 
sary, Drs. Reed, Carroll and Lazear to remain at the Barracks 
Hospital and I to stay in charge of the laboratory in Havana, at 
the Military Hospital, where I also had a ward into which yellow- 
fever cases from the city were often admitted. 

Work was begun at once. Fortunately for our purpose, an 
epidemic of yellow fever existed in the town of Quemados, in 
close proximity to the military reservation of Camp Columbia. 
Even before the arrival of Reed and Carroll, Lazear and I had 
• been studying its spread, following the cases very closely. . . . 

In the meantime a rather severe outbreak of yellow fever had 
occurred in Santa Clara, a city in the interior of the island, having 
invaded the garrison and caused the death of several soldiers. . . . 
The infection of the city of Santa Clara had evidently taken place 
from- Havana, distant only one night’s journey by train. Captain 
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Stone, a particularly able officer, had already instituted effective 
quarantine measures before my arrival, so that I only remained 
there a few days. 

But as to the actual cause of the disease we were still entirely 
at sea; it helped us little to know that a man could be infected in 
Havana, take the train for a town in the interior and start an out- 
break there in the course of time. 

Upon rejoining my colleagues (July 2) we resumed our routine 
investigations; not only in Quemados, where the disease was 
being stamped out, but also in Havana, at “Las Animas” Hospital 
and at Military Hospital No. i, where my laboratory (the division 
laboratory) was located. There was no scarcity of material and the 
two members who until then had never seen a case of yellow 
fever (Reed and Carroll) had ample opportunity, and took ad- 
vantage of it, to become acquainted with the many details of its 
clinical picture which escape the ordinary practitioner, the 
knowledge and the appreciation of which, in their relative value, 
give the right to the title of “expert.” 

Since the later part of June, reports had been coming to head- 
quarters of an extraordinary increase of sickness among the 
soldiers stationed at Pinar del Rio, the capital of the extreme 
western province, and very soon the great mortality from so- 
called “pernicious malarial fever” attracted the attention of the 
chief surgeon, Captain A. N. Stark, who, after consulting with 
Major Reed, ordered me to go there and investigate. A man had 
died, supposedly from malaria, just before my arrival on the 
afternoon of July 19. The autopsy which I performed at once 
showed me that yellow fever had t^en the cause of his death, and 
a search through the military hospital wards revealed the exist- 
ence of several unrecognized cases being treated as malaria; a 
consultation held with the medical officer in charge showed me 
his absolute incapacity, as he was under the influence of opium 
most of the time (he committed suicide several months after- 
wards). . . . 

Conditions in the hospital were such as to demand immediate 
action; the commander of the post refused to belicv^ he had 
yellow fever among his 900 men and was loath to abandon his 
comfortable quarters for the tent life in the woods that I earnestly 
recommended. In answer to my telegram asking for officid 
support, I received the following: 
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Chief Surgeon’s Office 
Hdqrs. Dept. Havana and Pinar del Rio, 
Quemados, Cuba, July 21, 1900 

Surgeon Agramonte, 

Pinar del Rio Barracks, 

Pinar del Rio, Cuba 

Take charge of cases. Reed goes on morning train. Wire 
for anything wanted. Nurses will be sent. Instructions wired 
commanding officer. Other doctors should not attend cases. 
Establish strict quarantine at hospital. You will be relieved 
as soon as an immune can be sent to replace you. Report daily 
by wire. 

Stark, 

Chiej Surgeon 

When Major Reed came to Pinar del Rio (July 21) I had, the 
day before, ^tablished a separate yellow-fever hospital, under 
tents, attended by some of the men who had already passed an 
attack and were thus immune. The Major and I went over the 
ground very carefully, we studied the sick report for two months 
back, fruitlessly trying to place the blame upon the first case. 
I well remember how, as we stood in the men’s sleeping quarters, 
surrounded by a hundred beds, from several of which fatal cases 
had been removed, we were struck by the fact that the later 
occupants had not developed the disease. In connection with this, 
and particularly interesting, was the case of a soldier prisoner 
who had been confined to the guard-house since June 6; he 
showed the first symptoms of yellow fever on the twelfth and 
died on the eighteenth; none of the other eight prisoners in the 
same cell caught the infection, though one of them continued 
to sleep in the same bunk previously occupied by his dead com- 
rade. More than this; the three men who handled the clothing and 
washed the linen of those who had died during the last month 
were still in perfect health. Here we seemed to be in the presence 
of the same phenomenon remarked by Captain Stone in reference 
to his case at Santa Qara, and before that by several investigators 
of yellow-fever epidemics; the infection at a distance, the harm- 
less condition of bedding and clothing of the sick; the possibility 
that some insect might be concerned in spreading the disease 
deeply impressed us and Major Reed mentions the circumstance 
in his later writings. This was really the first time that the 
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mosquito transmission theory was seriously considered by mem- 
bers of the board, and it was decided that, although discredited 
by the repeated failure of its most ardent supporter, Dr. Carlos 
J. Finlay, of Havana, to demonstrate it, the matter should be 
taken up by the board and thoroughly sifted. 

The removal of the troops out of Pinar del Rio was the means 
of at once checking the propagation of the disease. 

On the first day of August the board met and after due delibera- 
tion determined to investigate mosquitoes in connection with the 
spread of yellow fever. As Dr. Lazear was the only one of us 
who had had any experience in mosquito work. Major Reed 
thought proper that he should take charge of this part of the 
investigation in the beginning, while we, Carroll and I, continued 
with the other work on hand, at the same time gradually becoming 
familiar with the manipulations necessary in dealing with the 
insects. 

A visit was now made to Dr. Finlay, who, much elated at the 
news that the board was about to investigate his pet theory, the 
transmission of yellow fever from man to man by mosquitoes, 
very kindly explained to us many points regarding the life of the 
one kind he thought most guilty and ended by furnishing us with 
a number of eggs which, laid by a female mosquito nearly a 
month before, had remained unhatched on the insid^^^of a half 
empty bowl of water in his library. 

Much to our disappointment and regret, during the first week 
of August, Major Reed was recalled to Washington that he might, 
in collaboration with Drs. Vaughan and Shakespeare, complete 
the report upon “Typhoid Fever in the Army.” Thus we were 
deprived of his able counsel during the first part of the mosquito 
research. Major Reed was detained longer than he expected and 
could not return to Cuba until early in October, several days after 
Lazear’s death. 

The mosquito eggs obtained from Dr. Finlay hatched out in 
due time; the insects sent to Washington for their exact classifica- 
tion were declared by Dr. L. O. Howard, entomologiit to the 
Agricultural Department, to be Cvlex fasciatus. Later, they have 
been called Stegomyia fasciatus and now go under the ^name of 
Stegomyia calopus (Aedes caL). 

Lazear applied some of these mosquitoes to cases of yellow 
fever at “Las Animas” Hospital, keeping them in separate glass 
tubes properly labeled, and every thing connected with their 
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bitings was carefully recorded; the original batch soon died and 
the work was carried on with subsequent generations from the 
same. 

The lack of material at Quemados caused us to remove our field 
of action to Havana, where cases of yellow fever continued to 
appear. We met almost every day at “Las Animas” Hospital, 
where Lazear was trying to infect his mosquitoes, or now and 
then I performed autopsy upon a case, and Carroll secured suffi- 
cient cultures to last him for several days of bacteriological in- 
vestigation. 

Considering that, in case our surmise as to the insect’s action 
should prove to be correct, it was dangerous to introduce infected 
mosquitoes amongst a population of 1,400 non-immunes at Camp 
Columbia, Dr. Lazear thought best to keep his presumably in- 
fected insects in my laboratory at the Military Hospital No. 1, 
from where he carried them back and forth to the patients who 
were periodicall^^-bitten. 

Incidentally, after the mosquitoes fed upon the yellow fever 
patients, they were applied, at intervals of two or three days, to 
whoever would consent to run the risk of contracting yellow 
fever in this way; needless to say, current opinion was against 
this probability and as time passed and numerous individuals who 
had been bitten by insects which had previously fed upon yellow 
fever blood remained unaffected, I must confess that even the 
members of the board, who were rather sanguine in their expecta- 
tions, became somewhat discouraged and their faith in success 
very much shaken. 

No secret was made of our attempts to infect mosquitoes; in 
fact many local physicians became intensely interested, and 
Lazear and his tubes were the subject of much comment on the 
part of the Havana doctors, who nearly twenty years before had 
watched and laughed at Dr. Finlay, then bent apparently upon the 
same quest in which we were now engaged. Dr. Finlay himself 
was somewhat chagrined when he learned of our failure to infect 
any one with mosquitoes, but, like a true believer, was inclined 
to attribute this negative result more to some defect in our tech- 
nique than to any flaw in his favorite theory. 

Although the board had thought proper to run the same risks, 
if any, as those who willingly and knowingly subjected them- 
selves to the bites of the supposedly infected insects, opportunity 
did not offer itself readily, since Major Reed was away in Wash- 
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ington and Carroll, at Camp Columbia, engrossed in his bacterio- 
logical investigations came to Havana only when an autopsy was 
on hand or a particularly interesting case came up for study, I 
was considered an immune, a fact that I would not like to have 
tested, for though bom in the island of Cuba, 1 had practically 
lived all my life away from a yellow-fever zone; it was therefore 
presumed that I ran no risk in allowing mosquitoes to bite me, as 
I frequently did, just to feed them blood, whether they had 
previously sucked from yellow-fever cases or not. And so, time 
passed and several Americans and Spaniards had subjected them- 
selves in a sporting mood to be bitten by the infected (?) mos- 
quitoes without causing any untoward results, when Lazear 
applied to himself (August i6, 1900) a mosquito which ten days 
before had fed upon a mild case of yellow fever in the fifth day 
of his disease; the fact that no infection resulted, for Lazear con- 
tinued in excellent health for a space of time far beyond the usual 
period of incubation, served to discredit the mosquito theory in 
the opinion of the investigators to a degree almost beyond re- 
demption, and the most enthusiastic, Dr, Lazear himself, was 
almost ready to “throw up the sponge.” 

I had as laboratory attendant a young American, a private 
belonging to the Hospital Corps of the Army, who more than once 
had bared his arm to allow a weak mosquito a fair -meal with 
which to regain its apparently waning strength; Loud, for that 
was his uame, derided the idea that such a little beast could do so 
much harm as we seemed ready to accuse it of, although he was 
familiar with the destruction caused by bacteria, but then, he used 
to say, “bacterias work in armies of more than a million bugs 

at the same time and no one would be d fool enough to let 

more than one (Jr two gnats sting him at once.” 

This state of things, the gradual loss of faith in the danger 
which mosquitoes seemed to possess, led Dr. Lazear to relax a 
little and become less scrupulous in his care of the insects, and 
often, after applying them to patients, if pressed for ttime, he 
would take them away with him to his laboratory at Columbia 
Barracks, where, the season being then quite warm, thdy could 
be kept as comfortably as at the Military Ho^ital laboratory. 
Thus it happened that on the twenty-seventh of August he had 
spent the whole morning at “Las Animas” Hospital gehing his 
mosquitoes to take yellow-fever blood: the procedure was very 
simple; each insect was contained in a glass tube covered by a 
wad of cotton, the same as is (tone with baerterial cultures. As the 
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mouth of the tube is turned downwards, the insect usually flies 
towards the bottom of the tube (upwards), then the latter is 
uncovered rapidly and the open mouth placed upon the forearm 
or the abdomen of the patient; after a few moments the mos- 
quito drops upon the skin and if hungry will immediately start 
operations; when full, by gently shaking the tube, the insect is 
made to fly upwards again and the cotton plug replaced without 
difficulty. It so happened that this rather tedious work, on the 
day above mentioned, lasted until nearly the noon hour, so that 
Lazear, instead of leaving the tubes at the Military Hospital, 
took them all with him to Camp Columbia: among them was one 
insect that for some reason or other had failed to take blood when 
offered to it at “Las Animas*’ Hospital. 

This mosquito had been hatched in the laboratory and in due 
time fed upon yellow-fever blood from a severe case on August 
15, that is, twelve days before, the patient then being in the 
second day df life illness; also at three other times, six days, four 
days and two days before. Of course, at the time, no particular 
attention had been drawn to this insect, except that it refused to 
suck blood when tempted that morning. 

After luncheon that day, as Carroll and Lazear were in the 
laboratory attending to their respective work, the conversation 
turning upon the mosquitoes and their apparent harmlessness, 
Lazear remarked how one of them had failed to take blood, at 
which Carroll thought that he might try to feed it, as otherwise 
it was liable to die before next day (the insect seemed weak and 
tired); the tube was carefully held first by Lazear and then by 
Carroll himself, for a considerable length of time, upon his fore- 
arm, before the mosquito decided to introduce its proboscis. 

This insect was again fed from a yellow fever case at “Las 
Animas” Hospital on the twenty-ninth, two days later. Dr. Carroll 
being present, though not feeling very well, as it was afterwards 
ascertained. 

We three left the yellow-fever hospital together that afternoon; 
. I got down from the doherty-wagon where the road forks, going 
on to the Military Hospital, while Carroll and Lazear continued 
on their way to Camp Columbia. On the following day, Lazear 
telephoned to me in the evening, to say that Carroll was down 
with a chill after a sea bath taken at the beach, a mile and a half 
from Camp, and that they suspected he had malaria; we therefore 
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made an appointment to examine his blood together the following 
morning. 

When I reached Camp Columbia I found that Carroll had been 
examining his own blood early that morning, not finding any 
malarial parasites; he told me he thought he had ‘^caught cold” 
at the beach: his suffused face, blood-shot eyes and general 
appearance, in spite of his efforts at gaiety and unconcern, 
shocked me beyond words. The possibility of his having yellow 
fever did not occur to him just then; when it did, two days later, 
he declared he must have caught it at my autopsy room in the 
Military Hospital, or at “Las Animas” Hospital, where he had 
been two days before taking sick. Although we insisted that he 
should go to bed in his quarters, we could only get him to rest 
upon a lounge, until the afternoon, when he felt too sick and had 
to take to his bed. 

Lazear and I were almost panic-stricken when we realized that 
Carroll had yellow fever. We searched for all possibilities that 
might throw the blame for his infection upon any other source 
than the mosquito which bit him four days before; Lazear, poor 
fellow, in his desire to exculpate himself, as he related to me the 
details of Carroll’s mosquito experiment, repeatedly mentioned 
the fact that he himself had been bitten two weeks before without 
any effect therefrom and finally, what seemed to relief his mind 
to some extent, was the thought that Carroll offered himself to 
feed th^ mosquito and that he had held the tube upon his own 
arm until the work was consummated. 

I have mentioned before that, as Lazear and I, vaguely hoping to 
find malarial parasites in Carroll’s blood, sat looking into our 
microscopes that morning, the idea that the mosquito was what 
brought him down gradually took hold of our minds, but as our 
colleague had been exposed to infection in other ways, by visiting 
the yellow fever hospital “Las Animas,” as well as the infected 
city of Havana, it was necessary to subject that same mosquito 
to another test and hence the inoculation of Private Dean, which 
is described in the opening chapter of this history. 

TERMINATION OF THE FIRST SERIES OF MO&QUITO 
EXPERIMENTS. DEATH OF LAZEAR 

The month of September, 1900, was fraught with worry and 
anxiety: what with Carroll’s and Private Dean’s attacks of yellow 
fever and Major Reed’s inability to return, Lazear and I were 
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well-nigh on the verge of distraction. Private Dean was not 
married, but Carroll’s wife and children, a thousand miles awav, 
awaited in the greatest anguish the daily cablegram which told 
them the condition of the husband and father, who was fighting 
for life, sometimes the victim of the wildest delirium caused by 
consuming fever, at others almost about to collapse, until one 
day, the worst of the disease being over, the wires must have 
thrilled at our announcement, “Carroll out of danger.” 

Fortunately both he and Dean made an uninterrupted recovery, 
but we were still to undergo the severest trial, a sorrow compared 
to which the fearful days of Carroll’s sickness lose all importance 
and dwindle almost into insignificance. 

On the morning of the eighteenth my friend and classmate 
Lazear, whom in spite of our short intercourse I had learned to 
respect and in every way appreciate most highly, complained 
that he was fealjing “out of sorts.” He remained all day about 
the officers* qOarters and that night suffered a moderate chill. I 
saw him the next day with all the signs of a severe attack of 
yellow fever. 

Carroll was already walking about, though enfeebled by his late 
sickness, and we both plied Lazear with questions as to the origin 
of his trouble; I believe we affectionately chided him for not 
having taken better care of himself. Lazear assured us that he had 
not experimented upon himself, that is, that he had not been 
bitten by any of the purposely infected mosquitoes. 

After the case of Dean so plainly demonstrated the certainty of 
mosquito infection, we had agreed not to tempt fate by trying 
any more upon ourselves, and even I determined that no mosquito 
should bite me if I could prevent it, since the subject of my 
immunity was one that could not be sustained on scientific 
grounds; at the same time, we felt that we had been called upon 
to accomplish such work as did not justify our taking risks which 
then seemed really unnecessary. This we impressed upon Major 
Reed when he joined us in October and for this reason he was 
never bitten by infected mosquitoes. 

Lazear told us, however, that while at “Las Animas” Hospital 
the previous Thursday (five days before), as he was holding a 
test-tube with a mosquito upon a man’s abdomen, some other 
insect which was flying about the room rested upon his hand; at 
first, he said, he was tempted to frighten it away, but, as it had 
settled before he had time to notice it, he decided to let it fill 
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and then capture it; besides, he did not want to move in fear of 
disturbing the insect contained in his tube, which was feeding 
voracioudy. Before Lazear could prevent it, the mosquito that 
bit him on the hand had down away. He told us in his lucid 
moments, that, although Carroll’s and Dean's cases had convinced 
him of the mosquito’s role in transmitting yellow fever, the fact 
that no infection had resulted from his own inoculation the month 
before had led him to believe himself, to a certain extent, immune. 

How can I describe the agony of suspense which racked our 
souls during those six days? It seemed to us as though a life was 
being offered in ^crifice for the thousands which it was to con- 
tribute in saving. Across the span of thirteen years the memory 
of the last moments comes to me most vividly and thrilling, when 
the light of reason left his brain and shut out of his mind the 
torturing thought of the loving wife and daughter far away, and 
of the unborn child who was to find itself fatherless on coming 
to the world. 

Tuesday, the twenty-fifth of September saw the end of a life 
full of promise; one more name, that pf Jesse W. Lazear, was 
graven upon the portals of immortality. And we may feel justly 
proud for having had it, in any way, associated with our own. 

The state of mind in Which this calamity left us maj^ better be 
imagined than described. The arrival of Major Reed several days 
after in a great measure came to relieve the tensity of our nerves 
and render us a degree of moral support of which we were sorely 
in need. 

Lazear’s death naturally served to dampen our fruition at the 
success of the mosquito experiments, but, this notwithstanding, 
when the facts were known we were the subjects of much con- 
gratulation and the question whether the theory had been 
definitely demonstrated or not was the theme of conversation 
everywhere, about Havana and Camp Columbia particularly. We 
fully realized that three cases, two experimental and one accidental, 
were not sufficient proof, and that the medical world was sure to 
look with ^oubt upon any opinion based on such meager ^idence; 
besides, in the case of Carroll, we had been unable ta exclude 
the possibility of other means of infection, so that we rtally had 
but one case. Dean’s, that we could present as clearly demonstra- 
tive and beyond question. In spite of this, we thought that the 
results warranted their presentation in the shape of a “Preliminary 
Note,” and after all the data were carefully collected from 
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Lazear's records and those at the Military Hospital, a short paper 
was prepared which the Major had the privilege to read at the 
meeting of the American ^blic Health Association, held on 
October 24, in the city of Indianapolis. 

For this purpose Major Reed went to the States two weeks after 
his return to Cuba, and Carroll also took a short leave of absence 
so as to fully recuperate, in preparation for the second series of 
inoculations which we had arranged to undertake, after the 
Indianapolis meeting. 

These inoculations, according to our program, were to be made 
upon volunteers who should consent to suffer a period of previous 
quarantine at some place to be selected in due time, away from 
any possibility of yellow fever. 

It so happened then that I was left the only member of the 
board in Cuba and, under instructions from Major Reed, I began 
to breed mosqiiitoes and infect them, as Lazear used to do, 
wherever cas^ occurred, keeping them at my laboratory in the 
Military Hospital No. i. Major Reed had also asked me to look 
about for a proper location wherein to continue the work upon 
his return. 

ORIGIN AND DEVELOPMENT OF THE 
MOSQUITO THEORY 

The possible agency of insects in the propagation of yellow 
fever was thought of by more than one observer, from a very 
early period in the history of this disease. For instance, Rush, of 
Philadelphia, in 1797, noticed the excessive abundance of mos- 
quitoes during that awful epidemic. Subsequently, several others 
spoke of the coincidence of gnats or mosquitoes and yellow 
fever, but without ascribing any direct relation to the one regard- 
ing the other. Of course, man-to-man infection through the sole 
intervention of an insect was a thing entirely inconceivable and 
therefore unthought of until very recently, and in truth the 
discovery, as far as yellow fever is concerned, was the result of a 
slow process of evolution of the fundamental fact, taken in 
connection with similar findings, in other diseases. . . . 

... In 1879, the first conclusive proof of the direct transmission 
of a disease from man-to-man was presented by the father of 
tropical medicine. Sir Patrick Manson, with regard to filaria, a 
blood infection that often causes the repulsive condition known 
as elephantiasis and which the mosquito takes from man and after 
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a short time gives over to another subject. This discovery at- 
tracted world-wide attention and many looked again towards the 
innumerable species of biting insects that dwell in the Tropic 
Zone, as possible carriers of the obscure diseases which also pre- 
vail in those regions. 

In 1881, Dr. Carlos Finlay, of Havana, in an e^austive paper 
read before the Royal Academy of Sciences, gave as his opinion 
that yellow fever was spread by the bites of mosquitoes “directly 
contaminated by stinging a yellow fever patient (or perhaps by 
contact with or feeding from his discharge).*’ This latter view 
he held as late as 1900, wliich, although correct in the main fact 
of the transmission of the germ from a patient to a susceptible 
person by the mosquito, the modus operandiy as he conceived it, 
was entirely erroneous. 

Dr. Finlay, unfortunately was unable to produce experimentally 
a single case of fever that could withstand the mildest criticism, 
so that at the time when the Army Board came to investigate the 
causes of yellow fever in Cuba, his theory, though practic^y the 
correct one, had been so much discredited, in a great measure by 
his own failures, that the best-known experts considered it as an 
ingenious, but wholly fanciful, one and many thought it a fit 
subject for humorous ahd sarcastic repartee. Finlay ako believed, 
erroneously, that repeated bites of contaminated insects might 
protect against yellow, fever and that the mosquitoes were capable 
of transmitting the germ to the next generation. 

The wonderful discoveries of Theobald Smith, as to the agency 
of ticks in spreading Texas fever of cattle, and those of Ross and 
the Italian investigators who showed conclusively that malaria 
was transmitted by a species of mosquito, brought the knowledge 
of these various diseases to the point where the Army Board took 
up the investigation of yellow fever. 

SECOND AND FINAL SERIES OF MOSQUITO 
EXPERIMENTS 

Major Reed came back to Havana in the early part of Novem- 
ber, Carroll following a week after. 

During their absence, I had been applying mosc^itoes to 
yellow-fever patients at “Las Animas” Hospital, keeping them 
in my laboratory, as it was done at the beginning of the investiga- 
tion; the season being more advanced, now and then a cold 
“norther” would blow and my insects suflFered very much 
thereby, so that I had the greatest trouble in preventing their 
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untimely death: to this may be added the difficulty met in feeding 
them blood, for now that I knew their sdng was dangerous, unto 
death perhaps, I could not allow any indiscriminate biting, but 
had to select for the purpose individuals who had suffered an 
attack of the disease and were therefore immune. 

The necessity for an experimental camp became more impera- 
tive as time passed, not only where proper quarantine and isolation 
could be established, but also where the insects intended for the 
inoculations might receive better care. This entailed considerable 
expense. 

Fortunately for us, the military governor of the island at that 
time. Brigadier General Leonard Wood, was a man who had 
received a thorough medical training; broad and clear-minded, 
he fully appreciated the importance of what might be the out- 
come of our researches. We found in him the moral support 
which we so much needed and, further, he promptly placed at 
the disposal of flic board sufficient funds with which to carry on 
the experiments to the end. I firmly believe that had other been 
the circumstances, had a more military and less scientific man 
been at the head of the government, the investigation would have 
terminated there and then, and many years would have passed, 
with hundreds of lives uselessly sacrificed, before we could have 
attained our present remarkable sanitary triumphs. 

We immediately set about choosing a location for our camp. 
I had already looked over the ground, preferring the proximity 
of Camp Columbia, from where supplies could be easily obtained 
and because the Military Hospital there could be used for treating 
the cases that we intended to produce; I was therefore favorably 
impressed with the seclusion offered by a spot situated a short 
distance from the main road, in a farm, named San Jos6, belong- 
ing to my friend Dr. Ignacio Rojas, of Havana. Major Reed 
decided upon this place after looking at many others in the 
neighborhood, so that on the twentieth of November we inaug- 
urated our camp, which we named Camp Lazear, in honor to the 
memory of our dead colleague, consisting then of seven army 
tents, guarded by a military garrison, composed of men who had 
been carefully selected by virtue of their previous good record 
and their interest in the work to be undertaken. 

Feeling that we had proved, to ourselves at least, the agency of 
the mosquito in yellow fever, it became our duty to disprove the 
theory, until then held as a certainty by many authorities, to the 
effect that the soiled bedding and clothing, the secretions and 
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excreta of patients, were infectious and in some way carried the 
germ of the disease. We therefore designed a small wooden build- 
ing, to be erected a short distance from the tents, with a capacity 
of 2,800 cubic feet. The walls and ceiling were absolutely tight, 
the windows and vestibuled door screened and all precautions 
taken to prevent the entrance of insects. 

Into this, called the “infected clothing building,” three beds 
and a stove, to maintain a high tropical temperature, were intro- 
duced; also mattresses and pillows, underwear, pajamas, towels, 
sheets, blankets, etc., soiled with blood and discharges from 
yellow fever cases: these articles were put on the beds, hung 
about the room and packed in a trunk and two boxes placed there 
for the purpose. 

The building was finished and equipped on November 30. That 
Friday evening, Dr. Robert P. Cook, U. S. Army, with two other 
American volunteers, entered it and prepared to pass the night: 
they had instructions to unpack the boxes and trunk, to handle 
and shake the clothing and in every way to attempt to disseminate 
the yellow fever poison, in case it was contained in the various 
pieces. We watched the proceedings from the outside, through 
one of the windows. The foul conditions which developed upon 
opening the trunk were of such a character that the three men 
were seen to suddenly rush out of the building into the fresh air; 
one of them was so upset that his stomach rebelled; yet, after a few 
minuteSf with a courage and determination worthy only of such 
a cause, they went back into the building and passed a more or 
less sleepless night, in the midst of indescribable filth and over- 
whelming stench. 

For twenty consecutive nights these men went through the 
same performance; during the day they remained together, 
occupying a tent near their sleeping quarters. Dr. Cook, by 
voluntarily undergoing such a test, without remuneration whatso- 
ever, proved his faith in the mosquito theory; his demonstration 
of the harmless character of so-called infected clothing, in yellow 
fever, has been of the greatest importance. The other six men 
(two of them with Dr. Cook) who were subjected to |this test, 
received each a donation of one hundred dollars for hisi services. 

Many days even before the establishment of the experimental 
camp, the board had heard that several men who knew of our 
work were willing to submit to the inoculations and thus aid 
in clearing up the mystery of ycUow fever. Two of these require 
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special mendon, John R. Kissinger, a private in the Hospital 
Corps of the Army, was the first to offer himself most altruisti- 
cally, for as he expressed it, his offer was made without any desire 
for pecuniary or other consideradon and solely “in the interest 
of humanity and the cause of science,” the other, J. J. Moran, a 
civilian employee, also stipulated as a condition that he was to 
receive no pay for his services. Both these men, in due time, 
suffered from yellow fever and until very recently had never 
obtained any reward for the great risk which they ran so volun- 
tarily and praiseworthily. . . . The names of Kissinger and Moran 
should figure upon the roll of honor of the U. S. Army. 

On the day the camp was definitely organized, Kissinger, who 
had not gone outside the military reservation for more than a 
month, moved into Camp Lazear and received his first bite from a 
mosquito which evidently was not “loaded” for, again on Novem- 
ber 23, he was stung by the same insect without result. On 
December mosquitoes were applied, which brought about 

a moderate infection in three days. Moran was also bitten by 
mosquitoes which were supposed to be infected on November 
26 and 29, both times unsuccessfully. As will be seen, he was in- 
fected later on. 

By this time we had decided, the weather having cooled con- 
siderably, that it was better to keep the mosquitoes at a higher 
temperature and nearer to the men who were to be inoculated; 
therefore it was planned to put up another small wooden struc- 
ture, which was to be known as the “Mosquito Building” in 
which an artificial temperature could be maintained; at my sug- 
gestion, the building was so designed that it might serve to infect 
individuals; by liberating infected mosquitoes on the inside and 
exposing some person to their stings, we could try to reproduce 
the infection as we felt it occurred in nature. Another reason 
for the mosquito house was the need to obviate the transportation 
of the insects from the Military Hospital, where I kept them, to 
our camp, which could not be easily done without subjecting 
them to severe injury. 

Upon one occasion I was taking four infected mosquitoes in the 
pocket inside my blouse from the laboratory in Havana to the 
experimental camp, accompanied by my attendant Private Loud; 
the horse which pulled my buggy, a rather spirited animal, be- 
coming frightened at a steam roller, as we went around the corner 
of Colon Cemetery, started to race down the hill towards the 
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Almendares River: Loud was thrown out by the first cavortings 
of the horse, who stood on its hind legs and jumped several 
times before dashing away, while I held tightly to the tubes in 
my pocket, as the buggy upset and left me stranded upon a sand 
pile in the middle of the road; the mosquitoes were quite safe, 
however, and upon my arrival at Camp Lazear I turned them 
over to Carroll for his subsequent care. 

Another difficulty afterwards encountered was the scarcity of 
material susceptible to infection, for, although several men had 
expressed a willingness to be inoculated, when the time came, 
they all preferred the "‘infected clothing*' experiment to the stings 
of our mosquitoes. We then thought best to secure lately landed 
Spaniards, to whom the probable outcome of the test might be 
explained and their consent obtained for a monetary considera- 
tion. Our method was as follows; as soon as a load of immigrants 
arrived, I would go to Tiscomia, the Immigration Station across 
the Bay of Havana, and hire eight or ten men, as day laborers, to 
work in our camp. Once brought in, they were bountifully fed, 
housed under tents, slept under mosquitoe-bars and their only 
work was to pick up loose stones from the grounds, during eight 
hours of the day, with plenty of rest between. In the meantime, 
as the days of observation passed, I carefully questioned them as 
to their antecedents, family history and the diseases which they 
might have suffered; those who had lived in Cuba or any other 
tropical country before were discarded at once and also those 
who were under age or had a family dependent upon them. 
When the selection was finally made, the matter of the experi- 
ment was put to them. Naturally, they all felt more or less that 
they were running the risk of getting yellow fever when they 
came to Cuba and so were not at all averse to allow themselves to 
be bitten by mosquitoes: they were paid one hundred dollars 
for this, and another equal sum if, as a result of the biting experi- 
ment, they developed yellow fever. Needless to say, no Reference 
was pn^de to any possible funeral expenses. A written consent was 
obtained from each one, so that our moral responsibility was to a 
certain extent lessened. Of course, only the healthiest ^ecimens 
were experimented upon. 

It so happened that some reporter discovered what Jve were 
about, or perhaps some invidious person misrepresented (he facts; 
at any rate, on the twenty-first of November a Spanish news- 
paper appeared with flaring headlines denouncing the American 
doctors who were taking advantage of the poor immigrants and 
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experimenting with them by injecting all sorts of poisons! It called 
upon the Spanish consul to look after his subjects. In view of this 
we felt that if such a campaign continued, in a short time it would 
either make it impossible to secure subjects or cause diplomatic 
pressure to be exerted against the continuance of our experi- 
ments. It was thought best to “beard the lion in his den” so the 
three of us called upon the consul the following day. He was 
surprised to hear one of us address him in his own language, hav- 
ing taken us all for Americans on first sight, and when I explained 
to him our method of procedure and showed him the signed 
contracts with the men, being an intelligent man himself, he had 
no objections to offer and told us to go ahead and not bother 
about any howl the papers might make. 

The first three cases (two of them Spaniards) which we pro- 
duced came down with yellow fever within a very short period, 
from December 8 to 13; it will therefore not surprise the reader 
to know thar when the fourth case developed on December 15, 
and was carried out of the camp to the hospital, it caused a 
veritable panic among the remaining Spaniards, who, renouncing 
the five hundred pesetas that each had in view, as Major Reed 
very aptly put it, “lost all interest in the progress of science and 
incontinentally severed their connection with Camp Lazear.” 

But there was a rich source to draw from, and the unexpected 
stampede only retarded our work for a short time. Our artificial 
epidemic of yellow fever was temporarily suspended while a 
new batch of susceptible material was brought in, observed and 
selected. The next case for that reason was not produced upon 
a Spaniard until December 30. 

In the face of the negative experiments with supposedly con- 
taminated articles, it rested with us to show how a house became 
infected and for this purpose the main part of the “mosquito 
building” was utilized. 

This chamber was divided into two compartments by a double 
wire-screen partition, which effectually prevented mosquitoes 
on one side from passing to the other; of course there were no 
mosquitoes there to begin with, as the section of the building used 
for breeding and keeping them was entirely separated from the 
other, and there could be no communication between them. 

On the morning of December z i, a jar containing fifteen hungry 
mosquitoes, that had previously stung cases of yellow fever, was 
introduced and uncovered in the larger compartment, where a 
bed, with all linen perfectly sterilized, was ready for occupancy. 
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A few minutes after^ Mr. Moran, dressed as though about to 
retire for the night, entered the room and threw himself upon 
the bed for half an hour; during this time two other men and 
Major Reed remained in the other compartment, separated from 
Moran only by the wire-screen partition. Seven mo^uitoes were 
soon at work upon the young man’s arms and face; hi then came 
out, but returned in the afternoon, when five other insects bit 
him in less than twenty minutes. The next day, at the same hour 
of the afternoon, Moran entered the “mosquito building” for the 
third time and remained on the bed for fifteen minutes, allowing 
three mosquitoes to bite his hands. The room was then securely 
locked, but the two Americans continued to sleep in the other 
compartment for nearly three weeks, without experiencing any 
ill effects. 

Promptly on Christmas morning Moran, who had not been ex- 
posed to infection except for his entrance into the “mosquito 
building” as described, came down with a well-marked attack 
of yellow fever. 

The temperature in this room, where these mosquitoes had 
been released, was kept rather high and a vessel with water was 
provided, where they might lay their eggs if so inclined, but 
notwithstanding all these precautions, it was subsequently found 
that the insects had been attacked by ants, so that by^the end of 
the month only one of the fifteen mosquitoes remained alive. 

It is hardly necessary to detail here how seven other men were 
subjected to the sting of our infected mosquitoes, of which num- 
ber five developed the disease, but it may be interesting to note 
that tv'o of these men had been previously exposed in the “in- 
fected clothing building” without their becoming infected, show- 
ing that they were susceptible to yellow fever after all. 

The evidence so far seemed to show that the mosquito could 
only be infected by sucking blood of a yellow-fever patient 
during the first three days of the disease; to prove that the parasite 
was present in the circulating blood at that time we therefore 
injected some of this fluid taken from a different case efcch time, 
under the skin o( five men; four of these suffered an tittack of 
yellow fever as the result of the injection. The oth^r one, a 
Spaniard, could not be infected cither by the injection^of blood 
or the application of mosquitoes which were known to be in- 
fected, showing that he had a natural immunity or, mdre likely, 
that he had had yellow fever at some previous time. 
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While selecting the Spaniards, it was often ascertained that 
they had been in Cuba before, as soldiers in the Spanish army 
usually, and the natural conclusion was that they had undergone 
infection; it was very seldom that any escaped during the Spanish 
control of the island. 

Thus terminated our experiments with mosquitoes which, 
though necessarily performed on human beings, fortunately did 
not cause a single death; on the other hand, they served to 
revolutionize all standard methods of sanitation with regard to 
yellow fever. They showed the uselessness of disinfection of 
clothing and how easily an epidemic can be stamped out in a com- 
munity by simply protecting the sick from the sting of the mos- 
quitoes and by the extensive and wholesale destruction of these 
insects. . . . 

Besides keeping a sharp lookout against the importation of 
yellow fever cases, these are the simple rules that have kept the 
Panama Cand f^e and prevented the slaughter of hundreds of 
foreigners, so generally expected every year, in former times. 

Since we made our demonstration in 1901, our work has been 
corroborated by various commissions appointed for the purpose, 
in Mexico, Brazil and Cuba, composed variously of Americans, 
French, English, Cuban, Brazilian and German investigators. 
Nothing has been added to our original findings; nothing has been 
contradicted of what we have reported, and to-day, after nearly 
thirteen years, the truths that we uncovered stand incontrover- 
tible; besides, they have been the means of driving out yellow 
fever from Cuba, the United States (Laredo, Texas, 1903 and 
New Orleans, La., 1905), British Honduras and several cities of 
Brazil. 

Of the Army Board only I remain. Lazear, as reported, died 
during the early part of our investigations, Reed left us in 1902 
and Carroll only five years later. The reader may wonder of what 
benefit was it to us, this painstaking and remarkable accomplish- 
ment which has been such a blessing to humanity! See what the 
hte Surgeon General of the U. S. Army had to say m his report 
(Senate Document No. 520, Sixty-first Congress, second session): 

I. Major Walter Reed, surgeon, United States Army, died 
in Washington, D. C., from appendicitis, November 23, 1902, 
aged 51. His widow, Emilie Lawrence Reed, is receiving a 
pension of S125 a* month. 
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2. Maj. James Carroll was promoted from first lieutenant 
to major by special act of Congress, March 9, 1907. He died 
in Washington, D. C., of myocarditis, September 16, 1907. 
His widow, Jennie H, Carroll, since his death, has received an 
annuity of $125 a month, appropriated from year, to year in 
the Army appropriation bill. 

3. Dr. Jesse W. Lazear, contract surgeon, United States 
Army, died at Camp Columbia, Cuba, of yellow fever, Sep- 
tember 25, 1900. His widow, Mabel M. Lazear, since his death, 
has received an annuity of $125 a month appropriated from 
year to year in the Army appropriation bill. 

4. Dr. Aristides Agramonte is the only living member of 
the board. He is professor of bacteriology and experimental 
pathology in the University of Habana and has never re- 
ceived, either directly or indirectly, any material reward for 
his share in the work of the board. 

It is not for me to make any comments: the above paragraphs 
have all the force of a plain, truthful statement of facts. Perhaps 
it is thought that enough reward is to be found in the contempla- 
tion of so much good derived from one’s own efforts and the feel- 
ing it may produce of. innermost satisfaction and in forming the 
belief that one had not lived in vain. In a very greats measure, I 
know, the thought is true. 

191s 


Joseph Goldherger and Pellagra 

ROBERT P. PARSONS 

Caspar Casal, physician to Philip V of Spain, was such an astute 
observer of the diseases of his day that his commenqitors have 
called him the Asturian Hippocrates. In 1735 Casal* began to 
record his observations on a malady termed by him Mat'de la Rosa 
because of the reddened skin associated with it. He thought he 
was describing a new disease, and indeed his descriptions of it 
are the earliest known in literature, although there is flow every 
reascm to believe that it prevailed at periods throughout many 
centuries before the time of Casal. 
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He considered Mol de la Rosa a peculiar form of leprosy and 
also compared it to scurvy, another greatly dreaded plague of 
his time. It was caused, he believed, by humidity, fogs, tempera- 
ture changes, winds, and faulty diet. 

From 1735 to 1914 countless observers and investigators spec- 
ulated on the nature of this strange malady. For nearly two 
hundred years they advanced their theories concerning its 
cause. . . . While some of the theories were quite “warm,” border- 
ing very closely on the general truth of the matter, they amounted 
to little more than mere presumptions, lacking the support of 
experimental evidence. They might be compared to some of the 
early guesses made on the mode of transmission of yellow fever, 
which, though accurate enough, were impossible of acceptance 
until proved beyond question. 

In 1914 [Joseph] Goldberger entered the field. He probably 
would never have selected pellagra for the final work of his 
career. He had likd no previous experience with the disease, and 
knew nothing about it except that two centuries of investigation 
had been entirely unrewarded. Pellagra seemed to have nothing 
akin to the diseases whose mysteries he had unraveled. How, then, 
could he approach it with any enthusiasm or hope of success? 
Before he even started on the problem, he was discouraged and 
pessimistic. He feared his precious time might be wasted. 

But one consideration deterred him from throwing up the 
whole thing before he had a good look at it. Since 1908 about 
a hundred thousand among the poorest classes in our Southern 
states were being attacked every year by this ghastly disease. 
They were suffering, helpless, hopeless. Thousands were dying 
of it. In such circumstances, the least he could do would be to 
make every possible effort, give the job everything he had 
before he would cry quits. . . . 

In 1909 a disturbing number of cases appeared at the Illinois 
State Insane Asylum, and Governor Deneen appointed an inves- 
tigative commission that included some of the leading minds in 
'American medicine of that day. With Ricketts one of these, there 
was excellent promise that some light would be thrown on the 
cause of pellagra. But his death, just after the commission was 
organized, was a loss which quite probably had much to do with 
its failure. . . • 

Their investigations, which disclosed about 500 cases in Illinois, 
most of them in the“ state asylums, revealed the fallacies of the 



GREAT ADVENTURES IN MEDICINE 


588 

theories launched in the past. In two years, after looking into 
many ramifications of the problem, they completed a vast amount 
of work. They were hot on the trail of the truth at times, but 
ultimately arrived at this erroneous conclusion; ‘‘According to 
the weight of evidence, pellagra is a disease due to infection with 
a living microorganism of unknown nature.” Thiis they had 
added one more to the already large collection of false notions 
concerning the cause of the disease. 

In 1912 the alarming spread of pellagra in the South, and its 
particular ravages in ^uthem textile-mill villages, led two phi- 
lanthropists, R. M. Thompson and J. H. McFadden, to finance 
another commission for its study. This group, known as the 
Thompson-McFadden Pellagra Commission, functioned under 
the auspices of the New York Post-Graduate Medical School, 
and was composed of J. F. Siler and W. J. MacNeal, who had 
served on the Illinois commission, and Dr. P. E. Garrison, U.S.N. 

They set up their field headquarters at Spartanburg, South 
Carolina, in June 1912, and worked on until the end of 1914 . . . 
compiling a most impressive collection of data on the epidemi- 
ological and other phases of the problem — but going constantly 
farther in a direction where the hunt was sure to be fruitless. 
The infection they were seeking did not exist. But despite their 
failure to uncover any substantial proof that it played any part 
in the cause of the disease, the idea had somehow become so 
rivetedrin their minds that they had the temerity to state in the 
summary of their report: “Pellagra is in all probability a specific 
infectious disease communicable from person to person by means 
at present unknown.”. . . 

Again Goldberger was ready to assume the role of Sherlock 
Holmes, treading cautiously along each intricate path of the 
mystery, turning the spotlight into every dark corner until all 
sections of the puzzle were pieced together into a perfect fit. 
This was a horrible crime that nature had been committing, as 
we learn by reading the vivid lines with which Lombroso opened 
his treatise of 1892. He is speaking here of pellagrins suffering 
from the mental symptoms commonly associated with the dis- 
ease: 

If you should traverse the hills of Brianza and Canavese, you 

would most likely meet some pitiable wrecks of humanity, 

with eyes fixed and glassy, with pale and sallow faces and 
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arms fissured and scarred as by a burn or large wound. You 
would see them advancing with trembling head and stagger- 
ing gait like persons intoxicated or indeed, as though im- 
pelled by an invisible force, now falling on one side, now 
getting up and running in a straight line like a dog after its 
quarry and now again falling and uttering a senseless laugh 
or sob which pierces the heart — such are the pellagrins . . . 

Such then was the mystery to which Goldberger had been 
assigned. . . . 

He left for the South, for a great many points South. He 
wanted to look at the disease, not read about it. What he saw 
with his own piercing eyes he could believe. 

He got off the train at Spartanburg, South Carolina. At the 
little pellagra hospital that had been established there by the 
United States Public Health Service he asked the doctors and the 
patients a tl]p« 5 ijjnd questions. He walked around the town, looked 
in the stores and homes, drove all over the hills of Spartanburg 
County, poked around in several mill villages. Cotton was grow- 
ing everywhere. It grew right up to the steps of the miserable 
huts of its growers. Here and there was a corn patch, but the 
rest was cotton. Those who were not raising it were working 
with it in the mills. Everyone in the mill villages and in the sur- 
rounding countryside was trying to live by cotton, but no one 
was quite making the grade. The price of cotton was low, mill 
wages were low, families were trying to live on fifteen dollars 
a week — and they all looked it. If they paid rent and bought the 
barest necessities in clothes and one or two other items there was 
not half enough left for minimum food requirements. It was 
pitiful; it touched him. Worst of all was the amount of pellagra 
Goldberger saw. Emaciated bodies, sallow sunken faces, hands, 
feet and faces covered with cracked and reddened skin, insane 
cases. 

He scraped the red clay of Spartanburg from his shoes, and 
boarded a train for Milledgeville, Georgia. Here the picture was 
the same — cotton mills, cotton fields, poverty, pellagra. At the 
Georgia State Sanitarium for the Insane there were several hun- 
dred pellagrins. What struck him as being of particular interest, 
perhaps of great significance, was the fact that none of the 293 
nurses, attendants and other employees who had been in daily 
close contact with the pellagra patients had ever developed the 
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disease. That was pretty strong evidence against contagion. He 
would look into this matter further. 

He went on to Jackson, Mississippi. Here at the Methodist 
Orphan Asylum, among the 211 children, 168 had pellagra. The 
place was sorrowful, but it was a good place in which to make 
observations. He watched everything, questioned everyone, made 
hundreds of notes. 

He went to asylums in Virginia, Alabama, Florida, Kentucky, 
and then returned to Spartanburg. He found two young men in 
the Service who just suited him as assistants in the line of investi- 
gation he was formulating. They were D. G. Willets and C. H. 
Waring. Willets was to collect the data at the Georgia State 
Asylum, Waring was to do the watching and collecting at the 
orphanage in Jackson. 

Goldberger now went to northern asylums to compare con- 
ditions with the southern institutions. After a tour in Illinois, 
Pennsylvania, New Jersey, Ohio and Wisconsin, he went back 
to Savannah, Spartanburg, Milledgeville and Jackson. He made 
several trips between these points, watching developments along 
the new trails of inquiry he had opened. 

At every institution the same great glaring fact impressed him: 
the employees never contracted pellagra. What could there be 
about this malady that made it so discriminating? Why had the 
investigators of the past taken no more than casual interest in 
this point? Many of them had noticed and mentioned it; appar- 
ently none had attached any particular significance to it. No 
other communicable disease behaved in this way. To use Gold- 
berger’s words: “This peculiar exemption or immunity was in- 
explicable on the assumption that pellagra is communicable.” 
He thought there must be some essential, and perhaps discover- 
able, difference in the living conditions of these two classes of 
institutional residents that was responsible for this very important 
epidemiological phenomenon. 

Now he concentrated on the orphanage at Jackson, for here 
there was a strangely interesting distribution of cases. Practically 
all the pellagrous children were between the ages df six and 
twelve. Among the 25 orphans under six years, only two cases 
had appeared; among the 66 over twelve years only one had 
pellagra. But 65 of the middle group — ^six to twelve years — ^were 
pellagrins. How was this peculiarity to be explained? 

Such an age distribution of the disease did not obtain among 
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children outside the asylum. The answer was not long in coming. 
There was one distinct difference in the living conditions of the 
three age groups in the orphanage. It had to do with food. The 
little ones got milk; the two older groups got almost no milk; the 
oldest group got a much greater meat supply than the middle 
group. Otherwise the children were living under identical condi- 
tions. The dietary difference was much more real than apparent. 
The older children found ways of supplementing their allowed 
ration. They were hungry. They grabbed food and they stole it. 

Goldberger and Waring and Willets found that the diet upon 
which the middle group of children was trying to live was essen- 
tially the same as that used wherever pellagra was prevalent. 
Biscuits, hominy grits, com mush, sirup, molasses, gravy, sow- 
belly — but little or none of the fresh animal components, such as 
milk, eggs, butter, lean meats: a diet adequate in caloric value but 
greatly overbalanced in carbohydrate elements and almost en- 
tirely lacking ill the animal protein elements. 

The clue looked good enough to follow. Goldberger was not 
convinced, but he said the thing was “darned suspicious” and 
“warranted careful investigation.” If his hypothesis was sound, 
he should be able to demonstrate its soundness. He should be able 
to prevent pellagra, to cure it perhaps, by dietary means. . • • 

He proposed putting his idea to a test at the orphanage. The 
trustees were sympathetic, co-operative, but said they couldn’t 
afford it. The forlornness of the children kept bringing to him 
recollections of the picture of Oliver Twist, a character who 
had each time he read the novel aroused his deepest sense of 
compassion. The orphanage trustees, it seemed to him, might 
have spent less money on fine buildings and a little more on 
nourisMng the children. He hinted that it might be well to invest 
in a herd of cows, some beef cattle, a flock of chickens. He 
submitted the proposition that for a period of two years the 
Government should put up the extra money needed for the extra 
feeding. Everyone agreed. 

About a mile from the Methodist orphanage was a Baptist 
orphanage. Here 130 of the boys and girls had pellagra. The 
conditions in respect to diet were the same as those at the Meth- 
odist orphanage. Goldberger made here the same arrangements 
for a two-year diet experiment. 

Beginning in September 1914, at both orphanages every child 
under twelve years got fourteen ounces of milk a day, and those 
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under six years were given twenty-one ounces. Eggs — previously 
unknown on the orphanage dining tables — were now on the daily 
menus. Fresh meat — formerly served once a week — was now 
served four days a week. 

Within a few weeks Goldberger and Waring saw pellagra 
fading away from the orphanages. It seemed miraculous. A 
decent color was returning to the orphans’ cheeks. No new cases 
had appeared since the change in diet. It looked great to Gold- 
berger, but he kept it quiet. He would await the developments 
of the coming year before reporting his results. Most new cases 
and recurrences of old ones appeared in the spring — a regular 
phenomenon at the Baptist orphanage since its founding in 1897. 
They would watch for this in the coming spring of 1915. 

In October a similar experiment was started at the asylum in 
Milledgeville. Goldberger and Willets placed 36 white female 
pellagrins in a separate ward, and 36 colored female pellagrins 
in another ward. They instituted dietary changes for these 72 
women as they had done for the orphans. As a control group, 
32 other pellagrous women — 17 colored and 15 white — ^were con- 
tinued on their former diet. 

Willets watched everything at the asylum to see that all con- 
ditions of the experiment remained in operation. Warjjig did the 
watching at the Jackson orphanages. Goldberger kept going back 
and forth between Jackson and Milledgeville, with frequent side 
trips to other affected centers in the South. 

The spring of 1915 arrived. Not a sign of pellagra at the 
orphanages. According to the usual rate of recurrence among 
children there should have been 33 such cases at the Methodist 
orphanage and 52 at the Baptist orphanage. But there were no 
recurrences, and no new cases. 

At the Milledgeville asylum 15 of the control group showed 
recurrences. The 72 pellagrins on the new diet had fully re- 
covered. According to the usual recurrence rate for women, 
27 of the 72 should have shown recurrences. But there was not 
one. They had all remained entirely free from pellagra, i 

Now Goldberger was certain that he was on the right track. 
But he was far from satisfied. His theory had to be proved in 
other ways. He had to know much more about the dietary defi- 
ciencies that could cause pellagra, and the elements that could 
prevent and cure it. There were practical problems of application 
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to be worked on. The medical profession had to be convinced. 
The job was just beginning. 

Although he published nothing on the diet experiments until 
October 1915 the news of his success was leaking out. Recog- 
nition, honors, congratulations were beginning to arrive. Harvard 
chose him to deliver the Cutter lecture for 1915. Rosenau sent 
the news of tliis appointment, and Goldberger replied to him: 

... I need not say how pleased I am, nor how deeply I 
appreciate the compliment, but I am at the same time com- 
pletely “flabbergasted”; this comes “so sudden” that it takes 
my breath away. 

If decently possible I would decline, for I am too busy 
with field work. 

If luck is with us, we shall have the ground work of 
pellagra securely fastened before July ist. 

The “field Vork” he had in mind for “securely fastening the 
ground work” was a thrilling experiment. He reasoned that if a 
suitable diet could cure and prevent pellagra, an unsuitable one 
should produce it in strong, healthy persons. If he could get 
some volunteers, he would attempt to produce the disease experi- 
mentally. But who would volunteer to be a subject in such a test? 
It meant several months of confinement to insure constant ob- 
servation, and constant surveillance lest any of the conditions 
of the experiment be broken. It meant several months on a poor 
diet, one that was thought capable of producing a serious, dan- 
gerous illness. Who would sell his health and his time for such 
a period and in such a fashion? The inducements would have 
to be substantial. 

Goldberger had a scheme. Convicts would be just right — if 
he could get them. Time meant nothing to them — at least, if 
they were doing life terms. Their only interest in time was to 
pass it. Life meant little to them — if they had to spend it in 
prison. As for being watched and restricted, they had nothing 
to lose in that respect. If pardons could be offered to them, they 
would snap at the proposition. 

Earl Brewer was the Governor of Mississippi. There was 
nothing narrow-minded about his politics. He was a “big” man, 
a very intelligent and understanding man. Dr. EL H. Galloway, 
a close friend of the Governor, was secretary of the State Board 
of Health. He knew of Goldberger’s work at the orphanages. . . . 
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When Goldberger went to Galloway and explained his scheme, 
he found a ready listener. He wanted a dozen convicts — absolute 
control over them for six months. Galloway took him to call on 
the Governor, who listened to their story, saw the point, and was 
with them. ... By January 23 the preliminary difficulties were 
smoothed out, and twelve convict volunteers stood ready for the 
test. They had seen their lawyers, and the agreements were 
signed. Each was to get his pardon if he remained in Goldberger’s 
special-diet squad and under the stipulated conditions of the 
experiment for six months. The volunteers were tough customers 
— ^murderers, embezzlers, forgers, highwaymen — ^all serving long 
terms, several for life. They were big healthy fellows. All were 
white. Goldberger wanted white men because they were at that 
time considered less susceptible to pellagra than Negroes. And 
that would make his proof even stronger — ^if he succeeded. 

On February 4 they went into camp, in the center of the 
3,200-acre prison farm, eight miles east of Jackson. ... A real 
prize for the assignment was found in Dr. G. A. Wheeler, who 
had every qualification for the work. . . . 

Before the new diet could be started a hundred details must 
be arranged. There had to be controls, and for this purpose eighty 
convicts in a working squad on the farm were to be kept under 
the same conditions as the volunteers — except for diS. None of 
the convicts had had^ pellagra. It was unknown at the prison, 
where the large farm supplied an abundant variety of fresh 
foods. 

The volunteers were to live much better than the controls in 
that they were to do much lighter work. They occupied clean 
and screened quarters. During the preliminary period of observa- 
tion they kept in fine health. 

At noon on April 19 the new diet went into effect. During 
the first few days the men thought it was a joke. The food was 
well-cooked, tasted fine, and every man had all he Wanted. It 
looked like a soft road to freedom for them. The menu was 
essentially that used by most of the poorer classes of the South: 

Breakfast: Biscuits, fried mush and sirup, grits and brqwn 
gravy, coffee with sugar. 

Dinner: Com bread, cabbage, sweet potatoes, grit^, sirup. 

Supper: Fried mush, biscuits, rice, gravy, com sirup, 

coffee with sugar. 
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After a few weeks the convict volunteers began to doubt that 
they had made such a fine bargain. They began to feel queer-~ 
headache, dizziness, stomach-ache, backache. Their mouths didn’t 
feel just right, their tongues were tender and reddened. Gold- 
berger and Wheeler kept watching for pellagra skin rashes. None 
appeared. Even by midsummer there were no skin developments. 
Goldberger figured that it would take several months for the red 
marks to develop, and was hopeful that something would turn 
up by September. 

The fourth month slipped by. September came. The volunteers 
looked haggard; they were weak, had quit working. But their 
skins revealed nothing — and you couldn’t make a positive diag- 
nosis of pellagra without the skin signs. 

The six months had nearly expired. With less than six weeks 
remaining, Goldberger and Wheeler were worried. One of the 
volunteers ha^ left the squad. He fell ill with another disease, 
and was exdu^ from the experiment. The other eleven kept 
kicking along, for the period would terminate on October 19, 
and liberty that near to them looked pretty sweet. 

On September 12 the thing happened. Wheeler found the 
rash he was watching for on one of the men. He telegraphed 
the news to Goldberger, who took the first train for Jackson. 
Then it began to show on the others. By September 24 five of 
them had the marks. It began on their scrota, then blossomed 
out on the neck of one and on the hands of two. 

Goldberger sent for some expert dermatologists and authori- 
ties in the diagnosis of pellagra. He was afraid the medical world 
might not accept his own verdict. He got his friend Galloway 
and Dr. Nolan Stewart, Superintendent of the Mississippi State 
Hospital for the Insane — both experts in the disease. They looked 
at the five convicts and said: “Pellagra.” Two professors of der- 
matology, Dr. Marcus Haase of the University of Tennessee 
Medical College, and Dr. M. F. Engman, of the Washington 
University Medical School, St. Louis, came to look at the skins 
•of the men. There was no doubt about it, they agreed — ^typically 
pellagrous. 

The convicts were pardoned and released. They could have 
remained for treatment and quick cures, but they were too fright- 
eiied about the place, and anxious to leave it. 

When the success of the experiment was completely estab- 
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lished, when Goldberger had the verdicts of Haase and Engman, 
he felt the elation of a great victory. . . . 

The publication of this experiment did not appear until No- 
vember 12, but the news leaked out and the congratulations 
began to pour in. Goldberger commented in particular on the 
letters from Carter and Rosenau and Reid Hunt. Of the letter 
from Carter, he said: “One is repaid for many things by such a 
letter from such a man. I can’t tell you how much pleasure it has 
given me.”. . . 

Jackson, Miss. 

October 30, 1915 

Confidential. 

My dear Rosenau: 

This is a deep dark secret. It is not to be “released” for yet 
awhile. Five of our eleven men have developed pellagra. No 
other case in the camp. 

We have succeeded in preventing it by diet, and in pro- 
ducing it in not less than 45 per cent of the men submitted 
to the “pellagra-producing” diet. 

I write you this because of your very kind interest. Please 
keep it tight. 

Love, ^ 

Joe G 

Rosenau’s reply did not catch up with the now rapid traveling 
Goldberger for several weeks. It read, in part: 

Boston, Mass. 

November 4, 1915 

... I almost danced for joy when I read that you had suc- 
ceeded in producing pellagra through diet in volunteers. I 
feel that your achievement in this disease is the equal to any 
contribution to medical science made in America. If I said 
more you would get a swelled head, but really it’s great. . . . 

Milton 

This provoked the following from Goldberger: 

WashingtoK, D. C. 

December I3, 1915 

My dear Milton (If you will have it that way! ) 

. . . Your “delirious” letter followed me around the land- 
scape as I have done some considerable travelling since our 
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“stunt” came off. I need not tell you how deeply I appreciate 
your generous enthusiasm over the results of my work. Such 
enthusiasm goes far to repay me for many sacrifices of my 
family and myself that the work has extorted from me. Yet, 
after all, it’s just in the day’s work. . . . 

I can hardly describe the feeling that I experienced as I go 
through our wards at the asylum and sec the poor insane 
women who a year ago had pellagra but who this year arc 
perfectly well — ^so far as pellagra is concerned. . . . 

That we can prevent pellagra there can be no doubt; that 
we can produce pellagra at will. I’m equally certain. If there 
are any who doubt the latter, I think I can offer them lodg- 
ing and “meals” free if they have the courage of their con- 
victions and would like to try it. . . . 

I’d like to get your cold-blooded opinion of just how the 
whole thing? ^with its details, looks to you. 

Faithfully, 

Joe G 

Einstein comments on the satisfaction that comes to a man of 
science when he receives the applause of those who understand 
his work and its importance. 

“Anyone,” says Einstein, “who finds a thought which brings 
us closer to nature’s eternal secrets partakes of a great grace. If, 
at the same time, he receives the recognition and assistance of 
the leaders of thought of his time he falls heir to more good 
fortune than any one can bear.” . . . 

During the progress of the prison experiment, when Wheeler 
was doing the watching and waiting and hoping and praying 
with the convict squad, Goldberger was in many places — and up 
to his neck in pellagra at all of them. He persuaded the super- 
intendents of many institutions in the South to adopt the diet 
changes that he and Waring had made in the Jackson orphanages. 
He kept visiting these places and watching developments — watch- 
ing the pellagra melt away as it had done at the orphanages. 

He was doing missionary work. What good was all this new 
gospel about diet unless the people knew of it? He conferred 
with local health authorities in all the Southern towns he was 
visiting — ^told them the essential facts of the matter; addressed 
county and state medical societies, wrote articles. His audiences 
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caught his enthusiasm, saw his faith, were electrified by his ap- 
peal. The more intelligent they were, the greater their thrill in 
following the logic of his presentation of his case. . . . 

The job grew and spread in many directions. Goldberger was 
planning new experiments, new angles of approach. Eventually 
they would get down to the refined chemical and biological 
aspects, but now there were great practical phases that called for 
quick answers, urgent matters of application that were crying for 
attention. Goldberger was now the military general, the busy 
executive, as much as the sequestered scientist. 

He put Edgar Sydenstricker to work. Sydenstricker was the 
expert statistician of the Public Health Service — if you wanted 
an exact survey expressed in exact figures, he was the man. Gold- 
berger kept chasing him all over the South, principally in the 
Carolinas, tracking down economic data on labor, family budgets, 
family dietaries, food prices. Sydenstricker collected and com- 
piled and calculated, made tables, charts, curves, of all these 
things. He dug into the figures of cold and precise government 
reports. He and Goldberger studied them, arranged them, started 
off on fresh hunts for more. 

By the end of 1915 sufficient data had been collec^d to show 
that, among the poorer classes, the lower the economic status 
became, the greater was the sacrifice in animal protein foods. 
This condition had become intensified since the industrial de- 
pression of 1907. The increase in prices of animal protein foods 
was 40 per cent more than for other foods. Sydenstricker’s fig- 
ures showed that the economic status of wage earners’ families 
was much lower in the Southern states, especially in the cotton- 
mill towns, than in other sections of the country. Certain factors, 
it was found, had restricted the supply of protein foods in South- 
ern industrial centers. 

For all these reasons, the poorer Southern families Were living 
—Dr trying to live — on a lower proportion of protein airf a higher 
proportion of carbohydrates than was found in the dietaries of 
Northern families. Such findings fitted neatly into the geograph- 
ical distribution of pellagra and into the general pattern of facts 
that Goldberger had already established. 

But he was running into trouble elsewhere. Not all of the 
medical profession had accepted his discoveries about the disease. 
Several of the “infectionists” were dying hard. They clung re- 
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ligiously to their belief in the theory that pellagra is a contagious 
malady. 

In May 1915 an august body of representatives from the state 
and provincial boards of health of North America met in con- 
ference in Washington. Pellagra was scheduled as one of their 
principal subjects for consideration, and Goldberger was present. 
The chairman was the Public Health Officer of South Carolina. 
He said he wished to “enunciate certain beliefs concerning pel- 
lagra, these beliefs being backed by the exhaustive research done 
by good American citizens, such as Siler, Garrison and Mac- 
Neal.” He then stated that it was “a specific infectious disease, 
communicable from person to person by unknown means.” He 
spoke at some length, with the air of a man who was bringing 
much enlightenment to the delegates. 

Goldberger was asked to speak. . . . 

In a few miijutes’ talk, he then epitomized the results of his 
work to thardate. 

As for the Thompson-McFadden Commission itself, the news 
of the prison experiment findings had been something of a blow 
to it. Garrison was at Spartanburg when the report reached him. 
He packed his suitcase forthwith, and went home. He knew 
Goldberger. He was through with the Commission, and with 
problems in pellagra. • . . 

Despite the conversion of Siler and Garrison and many other 
former “infectionists,” there were a large number left who would 
not see the light. These reactionaries talked and wrote — and 
rankled Goldberger. He was becoming sensitive and irritable, 
and losing patience with such people. He planned another experi- 
ment, one calculated to convince anybody capable of even feeble 
cerebration. . . . 

On April 26 at the Spartanburg hospital the experiment began. 
Goldberger selected a pellagrin suffering from an acute first 
attack of the disease, and drew about an ounce of blood from 
the patient’s vein. Five cubic centimeters of this blood he in- 
jected into the muscle of Wheeler’s shoulder. Wheeler then took 
the syringe and shot six cubic centimeters of the blood into 
Goldberger’s shoulder. But that wasn’t enough. They swabbed 
out the secretions from the patient’s nose and throat, then applied 
these swabs to their own noses and throats. They waited a few 
days. Nothing happened. 

On April 28 Goldberger went to the South Carolina State 
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Asylum at Columbia. The next step, experiment No. 2, was a 
tough one, so he tried it first on himself. He selected two pella- 
grins with scaling sores, and another with diarrhea. He scraped 
the scales from the sores, mixed the scales with four cubic centi- 
meters of urine from the same patients, added an equal amount 
of liquid feces from the patient with the diarrhea — and rolled the 
mixture up into little dough balls by the addition of a few 
pinches of flour. 

Lest the acid in his stomach kill any infection that might be 
present in the dough balls, Goldberger took a dose of sodium 
bicarbonate. Now he swallowed the little cakes. A half-hour 
later he took some more soda — ^he was quite worried about that 
acid in the stomach. Again nothing happened. There was a mild 
diarrhea for a few days, but this completely disappeared. It may 
have been a “nervous diarrhea” — if it was, no one could blame 
him. 

On May 7 experiment No. 3 was performed at the Spartanburg 
hospital. There were six volunteers — Goldberger, Sydenstricker, 
Wheeler, Willets, Dr. W. F. Tanner and Mrs. Goldberger. Re- 
peating the experiment of April 26, they pooled the blood from 
three pellagrins and each of the volunteers received seven cubic 
centimeters of it by hypodermic injection. 

A nurse became hysterical when A'Irs. Goldberger was taking 
her “shot.” The idea of infection still prevailed in Spartanburg, 
and the nurse was sure that Mrs. Goldberger would contract 
pellagra. 

Nasal secretions obtained from four patients were applied to 
the throats of the five men volunteers. They then partook of 
the “Columbia mixture” — scales, urine, feces, flour — contributed 
by four patients. This little meal was preceded and followed by 
doses of soda as in the previous experiment. But still nothing 
happened — no pellagra; not even diarrhea this time. 

On June 7 a fourth experiment was performed with five volun- 
teers, including Goldberger and McCoy. A similar iieal was 
prepared, the elements this time obtained from a pellagtin in the 
Washington asylum. This time, cracker crumbs, as well as flour, 
were added to the mixture, and the material was placed ih gelatine 
capsules. No effects were experienced by any of the group. 

A fifth experiment was a repetition of the fourth, the volunteers 
being Goldberger, Sydenstricker and one other man. No symp- 
toms developed in any of the three. In New Orleans Goldberger 
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made still another of the meal tests, using himself and four other 
volunteers. 

On June 25, no symptoms having yet appeared in any of the 
subjects, a final experiment was completed at Spartanburg. This 
time they pooled material from seven patients suffering from 
pellagrous attacks of varying grades of severity. Goldbcrger 
now considered that they had given the infection idea a sufficient 
test. And he was not sorry that this experiment was finished. 
He wrote: 

We had our final “filth party” — ^Wheeler, Sydenstricker 
and I — ^this noon. If anyone can get pellagra that way, we 
three should certainly have it good and hard. It’s the last 
time. Never again. 

Publication of these experiments was withheld until November. 
No signs of pellagra having developed in any of the volunteers, 
the complete i'eport was delivered by Goldbcrger in an address 
before the Southern Medical Society at Atlanta, November 16. 
The following day, his paper was released in the Public Health 
Reports. No mention was made of the identity of the volunteers. 
They were simply called “fifteen men and a housewife.” The 
report was quoted throughout the world’s medical press, and 
served very effectively in quieting the “infectionists” — at least 
most of them. A few remain even today, adhering to their belief 
in a fanatical manner. 

Toward the end of 1916, Goldbcrger was ready to work on a 
new phase of the problem. There was little that could be done 
about the economic side of it. He could discover and present the 
facts — but he could not adjust the wage troubles of mill-workers. 
He could recommend the keeping of cows and chickens and the 
planting of gardens, but others would have to execute these ideas. 

In his search for a cheaper way out, he saw that he would need 
some expert advice, consultations with the country’s best minds 
in the fields of nutrition and food chemistry. . . . 

He went to Baltimore and knocked one morning on the labo- 
ratory door of E. V. McCollum, at Johns Hopkins. . . . Well 
loaded with McCollum’s advice, Goldbcrger went on to New 
York. There he spent a day with Alfred Hess, talking vitamins, 
seeing some of Hess’s brilliant work with scurvy at the Children’s 
Hospital, and listening to him expound the relationship of beriberi 
and scurvy. Calling next on Graham Lusk at the Russell Sage 



60Z GREAT ADVENTURES IN MEDICINE 

Foundation, he found Lusk revising his book on nutrition and 
making the chapter on pellagra conform to the concepts that 
Goldberger had introduced. At New Haven he talked for a day 
with Mendel and Osborne and their associates. . . . From New 
Haven he went to Boston and discussed the problem at length 
with Hunt and Rosenau. 

Now the work became principally a matter of chemistry and 
experimental studies in nutrition. . . . 

Goldberger kept making the rounds. He traveled almost con- 
tinuously through 1917 until November, never stopping in any 
town for more than a day or two. At some institutions he was 
using somewhat different diets, and it was necessary to visit all 
these places frequently to check over the results and to be sure 
that the dietaries were being followed exactly. . . . 

In 1918 Goldberger opened a ten-year chapter that was 
devoted almost entirely to one line of investigation. Each small 
step took weeks and months, sometimes years. It had to be 
repeated and checked in many ways. There never was any turning 
back. But each completed step was a certainty, a milestone that 
brought Goldberger closer to his goal. This work consisted prin- 
cipally of using a diet deficient in some certain element and seeing 
whether it would produce pellagrous symptoms injinimals, or 
in using a diet rich in certain elements and noting whether it 
would cure or prevent human pellagra or the pellagrous symp- 
toms of animals. 

A great stimulus to these efforts was supplied by an observation 
that Chittenden and Underhill at Yale reported in 1917. A pecu- 
liar disease in dogs had been known to veterinarians for about 
seventy years, under many names but generally in America as 
“black tongue.” Chittenden and Underhill were able to produce 
it in dogs by feeding them a diet that would cause pellagra in 
man. It had so many similar characteristics that it might reason- 
ably be looked upon as the canine analogue of pellagra. 

In this field of research Goldberger found a rich opportunity. 
At the end of four years of experiments he and Whaler were 
able to show that pellagra and black tongue not only Had almost 
identical clinical features, but that they acted exactly alike —they 
could be produced and cured by the same method. 

Once they were satisfied as to the identity of the two condi- 
tions, the work went much faster. They could easily and quickly 
try dozens of different dietary experiments on dogs and then con- 
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iirni certain curative results by giving pellagrins the same food 
•elements that had cured the animds. . . . 

When Goldberger found that diets which produced black 
tongue failed to do so if dried brewer’s yeast was mixed with 
them, it was a short step to demonstrate that this yeast, in proper 
quantities, would cure the disease and also cure and prevent pel- 
lagra. 

But he was not satisfied with knowing that the pellagra pre- 
ventive was present in yeast, which also contained other vitamin 
factors. He was not sure whether the P-P* factor was something 
quite distinct from these others. It was known that the others 
could be destroyed by heating in an autoclave. He autoclaved 
the yeast and found that it still prevented and cured pellagra 
and black tongue. He also found that the P-P factor could be 
separated out of the yeast by absorption with fuller’s earth. . . . 

Behind the«i;pain building of the United States Hygienic Lab- 
oratory in 'Washington there were several accessory buildings, 
the largest of which presented a unique interior. Part of it was 
a huge kitchen, as spacious as that of a large hotel — containing no 
china or silverware, but many pots and pans, stoves, barrels of 
foodstuffs, and scales for weighing every item of food prepared. 
The other part of the building resembled a zoo. 

During 1927 and 1928 the place looked and sounded and 
smelled like a dog pound. More than forty dogs were there 
among the other animals. Their meals were prepared in this 
elaborate kitchen. This was Goldberger’s laboratory. He and 
Wheeler, Tanner, Rogers, Lillie and Sebrell worked here. 

Most of the dogs were being fed on what was known as Basic 
Diet 123, which contained definite weights of com meal, cow- 
peas, casein, sucrose, cottonseed oil, cod-liver oil, sodium chloride 
and calcium carbonate. It was a sure-fire producer of black 
tongue. Dogs living exclusively on “123” show signs of the dis- 
ease within about sixty days. But if in addition to this basic diet 
they are given foods containing the P-P vitamin in sufficient 
quantity, black tongue does not appear. Also, having developed 
the disease while on the basic diet, they are quickly cured if 
given the P-P foods. 

Working on these principles, Goldberger and his men were 
able to make during those two years a great variety of experi- 
ments in nutrition. They tested sixteen common foodstuffs, and 

• Pellagra-Preventive — Eds. 
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found which of these were the richest in the P-P factor, then 
confirmed their black-tongue results by using the same foods on 
pellagrins at Milledgeville. 

Goldberger thought in 1928 that in three years more he could 
complete the work as far as he cared to carry it. Given that 
much time, he would be able to determine the P-P values of most 
of the common foods and uncover several new incidental points 
of information bearing on the general problem of pellagra. 

But there was to be no such time at his disposal. 

On October 31, 1928, he addressed the American Dietetic 
Association. He could scarcely talk above a whisper. Perhaps he 
knew that he was speaking in public for the last time. 

His concluding remark was: 

Now it so happens that, conservatively estimated, there 
were some 1 20,000 people in the United States last year who 
suffered an attack of pellagra. One may ask, therefore, why, 
if the matter is so simple, do so many people continue to be 
stricken with the disease? The answer lies in the fact . . . that 
the problem of pellagra is in the main a problem of poverty. 

Education of the people will help; but improvement in 
basic economic conditions alone can be expected to heal this 
festering ulcer of our people. This, obviously, can not be ac- 
complished in a day, but that day will be hastened by the co- 
operative action of all whose vision enables them to see the 
great social and economic advantages to be derived from the 
eradication of the disease. 

Today, there is scarcely a grown person, black or white, in 
the pellagrous regions of the South who does not know, in a 
general way, the cause and prevention and cure of pellagra. 

But the medical profession still numbers a few members who 
steadfastly ignore all the proofs that Goldberger adduced. As 
late as 1929 an eminent physician of New Orleans concluded the 
leading article in a prominent American medical publication with 
this statement: 

All the evidence of which I have personal knowledge, to 
which I am able to attach much weight, favors the opinion 
that it [pellagra] is due to an infection. I am content to re- 
main with the minority who have not been convinced by 
supposed proof of other causes, and still believe that a specific 
infection will be found to he die true cause. 
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Some thineen years have passed since Goldberger died. During 
those years many men have been working in many places add- 
ing this and that little refinement to our knowledge of the dietary 
factors concerned in pellagra, and thus to the weapons for fighting 
it. At this writing, they have even isolated a pure substance, 
nicotinic acid, which very probably is the chief dietary factor 
and is remarkably effective in curing pellagra though also very 
probably not the entire answer to the food-deficiency complex 
in the disease. 

Years after Goldberger’s death, and in his honor, his “P-P” 
(pellagra preventive) was renamed vitamin G. 

1943 


Anemio: 


GEORGE RICHARDS MINOT 

Anemia is a relatively common disorder of the blood. Although 
the pale individual is usually anemic, pallor is not synonymous 
with anemia. For a person with a normal supply of good red 
blood may be pale simply because of circumstances which pre- 
vent the blood from coming near the surface of his body. But a 
person with anemia either has an actual undersupply of red blood 
cells, or these cells do not contain as much as they should of the 
red coloring matter called hemoglobin. 

The patient with anemia does not exhibit outstanding symptoms 
until the hemoglobin is reduced by nearly one-half. Even when 
the red cells and hemoglobin are reduced to about one-quarter 
of their normal volume, patients may have little discomfort while 
at complete rest. 

When an advanced condition exists, however, there are many 
symptoms that occur with anemias of different types. These symp- 
toms are fundamentally due to the fact that an insufficient amount 
of hemoglobin is present in the blood to carry the proper supply 
of oxygen to the tissues. Headache, faintness, palpitation, irritabil- 
ity, abnormal fatigue and muscular weakness and increased sensi- 
tivity to cold are common indications of this effect of anemia. 
Other symptoms are sometimes present, and in more advanced 
stages of anemia still further and more serious symptoms appear. 
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However, modern medicine has discovered that proper doses of 
iron, in certain cases, or liver preparations, to patients in need of 
this material, often result in the dramatic transformation of a 
definitely sick person into a well one. 

One of the numerous ways in which anemia may be produced 
is by loss of blood. Normally the human body is continuously 
producing new blood and destroying old. When a proper state of 
balance between these two functions does not exist, the blood 
ceases to contain its normal supply of red cells and of hemoglobin, 
and then anemia results. 

One of the more common types, namely, iron deficiency anemia, 
is often caused by a recurrent abnormal loss of blood. The condi- 
tion of iron deficiency anemia is more common in women, due 
to a number of causes. In the first place, women require, at least 
until about the age of fifty, approximately four times as much iron 
as the average man. The period of rapid growth and adolescence 
of girls makes special demands on their supply of blood. Mother- 
hood also carries with it some risk of iron deficiency anemia; for 
the development of a supply of blood for the unborn child creates 
a real and substantial loss for the mother. Furthermore, the baby 
born of an anemic mother is itself liable to develop anemia within 
a year after birth. The answer to this situation lies in^ull doses 
of iron administered to the expectant mother, a cure which has 
been found to alleviate her condition and prevent the recurrence 
of anemia^ in the future infant as well. A more frequent use of 
iron for expectant mothers today would considerably lower the 
present rate of those cases of anemia which are associated with 
childbirth. 

A well-balanced, natural diet provides a normal amount of iron, 
but when an iron deficit exists, it has been found that full doses 
of iron taken by mouth, either as pills or fluid, will correct the 
condition rapidly, and will return the victim of iron deficiency 
anemia to a full state of health. , 

Pernicious anemia, another of the major varieties o^- anemia, 
was first described by Thomas Addison of Guy’s Hospital, Lon- 
don, in 1849. It has since been found to be due to a deficiency in 
the body of certain material which should normally bC derived 
from food; and it manifests itself as an anemia associated with 
disturbances of the digestive system, and frequently of the nervous 
system as well. Pernicious anenlia is somewhat more likely to 
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develop in middle-aged patients with blue eyes and prematurely 
grey hair. In this variety of anemia the red blood cells are not 
pale, and average abnormally large, in contrast to iron deficiency 
anemia where the cells are pale and average abnormally small. 

Recurrent burning and soreness of the tongue is apt to occur 
early in pernicious anemia, and gradually the tongue becomes 
smooth and shiny. Symptoms related to the nervous system some- 
times develop early but usually develop later if the disease is not 
arrested. There may occur symmetrical numbness and tingling of 
the hands and feet. Eventually all degrees of limp and jerky paraly- 
ses, especially of the legs, occur and sometimes the patient cannot 
even walk. If untreated, the disease will progress by relapses and 
remissions for about four years with ultimately fatal results. But 
comparable to the case of iron deficiency anemia, there has been 
discovered a way to permanently alleviate this previously terrible 
disease. 

Treatmcflt f^r this variety of anemia requires, in fact, the appli- 
cation through life of adequate amounts of an appropriate prepara- 
tion of liver or liver extract. Under this treatment the digestive 
symptoms vanish and no progress or development of the lesions 
of the nervous system occurs. Originally the patient was required 
to cat large amounts of animal liver daily. Today the effective 
countermeasure for pernicious anemia is supplied in an extract 
which may be swallowed daily in doses of several tablespoonfuls 
or, much better, injected into the muscles in very small quanti- 
ties every one to four weeks. It is necessary, however, for this 
treatment to continue for life. Normally the stomach secretes a 
substance which is essential for the production of material, from 
particular sorts of food, that eventually becomes liver extract. In 
pernicious anemia, this substance is virtually lacking both before 
and after treatment. Thus, the patient with this disease, even 
though he eats the right foods, may be said to be starving in the 
land of plenty. He is never able to manufacture his own liver 
extract and, therefore, he must continue to get it through his 
physician. 

The regular treatment with liver promptly alleviates the condi- 
tion of the pale, frequently grapefruit-colored, individual whose 
red cells are often found to be reduced by two-thirds. Within 
days, the sick individual has a return of color to his cheeks, 
and he develops a ravenous appetite. Young red cells are poured 
into the circulation from the bone marrow where they are made. 
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The red cells increase about two and one-half million per cubic 
millimeter in about four weeks, and the last million required 
cells are made more slowly. The patient’s tongue becomes normal 
again and the nervous symptoms of pernicious anemia are arrested. 

Omission of treatment sooner or later causes the patient to feel 
sick again and the neural symptoms to progress quke unneces- 
sarily. The properly treated patient, however, will lose all symp- 
toms except those caused by some nervous system changes. Thus, 
contrary to its name, this disease is not to be looked upon as a 
pernicious one. 

You may well ask how long we have known of the use of iron 
and of liver for the treatment of anemia. Iron has been used for 
this purpose since an English physician, Sydenham, introduced it 
about 1670 because from ancient days it had been considered a 
source of strength. This was some years before iron was demon- 
strated in the blood. In France, Pierre Blaud in 1831 indicated 
the importance of large doses of iron for the treatment of chlorosis, 
a form of what today is called iron deficiency anemia. About 1 890 
various scientific results led to the use of only small doses of iron 
with little effect on the anemia. Recently the value of large doses 
of iron has been emphasized anew, indeed thirty times the amount 
advised by some experts- in 1900. 

Liver treatment is entirely modern. The similarity of certain 
symptoms and signs gf pernicious anemia to those of known 
dietary deficiency disease led to wondering whether pernicious 
anemia might be of this nature. Something seemed to be needed to 
make the primitive red cells, that crowd the bone marrow, grow 
to normal cells and make blood. Liver had been found to promote 
the growth of animals arid thus, perhaps, the growth of red cells. 
It was effective in certain diseases that resembled, somewhat, 
pernicious anemia. Whipple had demonstrated that liver could 
regenerate blood in dogs. This was proved, later on, not to be due 
to the factor in pernicious anemia, therefore liver extract should 
not be given indiscriminately. In 1926 a report was made of the 
striking effect of feeding liver to forty-five patients with per- 
nicious anemia. Effective extracts were soon made. 

The individual with g normally good digestion and a proper 
diet need not ordinarily fear the presence of iron deficiency or 
pernicious anemia as long as any blood loss is stopped and any 
factors which inhibit nutrition ate removed. But for those of us 
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not SO fortunate, modem medicine has provided effective cures 
in the form of iron and liver which have brought the formerly 
serious effects of these anemias I have discussed to a virtual 
standstill. 

1941 


The Story of the Glands 

of Internal Secretion 

WALTER TIMME 

There are scattered throughout the body a number of small 
masses of tfesui each of whose function it is to produce one or 
several highly important secretions. The secretions consist of 
powerful biochemical substances which are given to the blood 
stream or other circulating media to be distributed to the body 
generally, and by their action to maintain the normal activity 
and reactivity of the entire organism. Therefore all life and its 
continuity depend upon them. Because they give oflF their prod- 
ucts directly to the circulation they are known as the glands of 
internal secretion as distinct from those glands that deliver theirs 
through the medium of a duct or channel. Hence they were also 
known as the “ductless” glands. But it was then discovered that 
some of the glands with ducts had an internal secretion in addi- 
tion — such as the pancreas and the testicle — and the name 
“glands of internal secretion” or “incretory glands” was substi- 
tuted. Their number is still somewhat in doubt because of the 
lack of unanimity among investigators in recognition of the 
specificity of the secretions of a few of these structures. . . . 

. . . The anatomists began to give us real knowledge in the matter 
of the internal glands. . . . Vcsalius in 1543 described and named 
the pituitary gland although it was known to Galen in the 
second century a.d. as was also the thyroid. Vesalius also de- 
scribed the thyroid in 1543 . . . Not only were the anatomists 
engaged in these studies, but many interesting correlations of 
disease of the glandular mechanisms with symptoms began to 
appear. Thus in 1705 Raymond Vieussens stated that epilepd- 
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form seizures were associated with pituitary disease in the case 
of a prominent C^dinal treated by him. 

Even at this day the connection between some forms of 
epilepsy and pituitary disease is recognized and many papers by 
prominent physicians are in evidence. In 1761 de Haen associated 
amenorrhoea — a lack of menstruation — ^with pityitary disease; 
and the most modem theories of the anterior lobe of the pituitary 
gland agree with this statement. The famous John Hunter of 
London experimented in 1762 with transplants of testes into 
fowls noting their effect on the secondary sex characteristics. 
But it remained for a Frenchman, Theophile de Bordeu, to present 
for the first time in 1776 a clear statement of the function of 
the glands of internal secretion. He published the doctrine that 
each gland or organ produces a specific substance which is passed 
into ^e blood and that the entire organism is dependent upon 
these specific substances for its maintenance. This is the idea 
expressed by the modem term hormorte, derived from the Greek 
ippavtiv meaning, “I excite.” That is to say, a hormone excites 
other tissues of the body to maintain their activity. Bordeu also 
described the bodily changes that take place in eunuchs, capons 
and spayed females as a result of the deprivation of sexual 
secretions. 


THE THYROID GLAND 

It might be well at this point to indicate the gradual trend of 
medical thought by taking up the discussion of the thyroid 
gland. (Thyroid from the Greek 6 vpmt, shield.) Even the Romans 
knew that endemic goiter existed in the Alps and it is mentioned 
both by Juvenal and Pliny. Goiter as you probably know simply 
means a swelling of the thyroid gland. Paracelsus in the sixteenth 
century recognized endemic goiter in Salzburg, Austria, and 
attributed it to the mineral constituents of the water. Interesting 
to note is the fact that he associated cretinism with goiter. And 
die use of iodine in goiter was possibly known to t|ie early 
Chinese as it was certainly in the Mediterranliin regionsr as early 
as the twelfth century, for they used burnt sponges and $eaweed, 
both charged with iodine, in its core. Of course, they^did not 
know die particular ingredient of the ash which accolnplished 
the result. But it remained for several European phyacians to 
describe goiter, during the first half of the nineteenth century. 
The Englishman Parry collected eight cases of the disease up to 
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1815. The findings were pub&hed in 1825, ten years after his 
death. But while he described them fully, he did not affix a name 
to the malady and hence the honor of the discovery seems to 
have passed him by. It is much like the discovery of America 
with the name-labeler, Amerigo Vespucci, carrying the honor 
instead of Columbus. In 1835 Robert Graves of Dublin published 
a classical description of exophthalmic goiter with especial 
reference to the exophthalmos, the bulging of the eyes; and in 
1840 Basedow, a German physician, described the cardinal symp- 
toms of the disease so thoroughly that, at least in Germany, 
it has been ever since called by his name — ^Basedow’s Disease. 
The three symptoms were: the thyroid swelling, the eyeball 
protrusion, and the rapidity of the heart. Earlier in the century, 
1802, an Italian — ^Flajani — described a condition called bwnchocele 
in which goiter and rapidity of the heart were combined. The 
Italians consider him the discoverer and so in Italy the name 
of morbo dtFlitjam is pinned to exophthalmic goiter. England and 
America, when using a name for the disease invariably turn to 
Graves. And so we have Graves’ Disease, Basedow’s Disease and 
Flajani’s Disease, depending upon one’s patriotic predilection. 
Parry is all but forgotten. 

To go a step further in thyroid history, the first excision of 
the thyroid was performed by Theodore Kocher of Berne, 
Switzerland, in 1878. Within four years he discovered that 30 
per cent of his cases suffered from a cachexia following the opera- 
tion, that is to say, from a progressive decline in health, to death 
in many instances. Reverdin of Geneva a year later showed death 
to be due to the loss of thyroid function by the complete 
removal of the gland. 

Maritz Schiff of Frankfort completed the explanation when he 
showed that although all his dogs with thyroid removal died of 
cachexia, yet if he grafted thyroid tissue beneath their skin, or 
gave thyroid juice, or raw thyroid by mouth after the operation, 
the dogs survived. In 1891, G. R. Murray of London recogniz- 
ing that myxedema (the name given to the disease caused by 
deficiency of thyroid activity) was one form of thyroid defi- 
ciency, gave a woman patient thyroid both by mouth and sub- 
cutaneous injection. She improved and lived until a few years 
ago. Sir William Osier, in reporting the successful use of thyroid 
by oral administration in myxedema wrote that “not the magic 
wand of Prospero or the brave kiss of the daughter of Hippoc- 
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rates ever affected such a change.” To-day these various steps 
seem far apart and long drawn out, but it simply goes to show 
how slowly, methodically, judicial, logical advance is made. 
But well made, it rests permanently upon solid foundations. 

The next step in the thyroid evolution is to determine what 
the important ingredient is that produces so many important 
consequences — positive by its presence — negative by its absence. 
Many investigators have taken up this problem. At one time it 
was thought that the iodine content of the thyroid was its most 
important constituent, but iodine alone in animaJs deprived of their 
thyroid is not eflScacious in the restoration from their cachexia. 
After many years of trial, it was finally determined by E. C. 
Kendall of the Mayo Clinic in 1914 that there is an active principle 
in the thyroid gland which he extracted in an exceedingly pure 
state and which he believes to contain all the properties of thyroid 
extract. This hormone he called thyroxin. It is interesting to note 
that the discovery was almost accidental .... 

However, the importance, nay, even the necessity for thyroid 
activity of the presence of iodine is well recognized. There are 
certain regions in the world in which there is a marked lack of 
iodine in the soil, the water, and the atmosphere. Throughout 
these regions many individuals develop, as a result of this lack, 
inadequate thyroid activity. As a consequence, the thyroid gland, 
unable to furnish thyroxin to the body, retains its secretions and 
becomes a boggy, enlarged mass. This is seen as goiter, and does 
not mean an overactivc thyroid as many supposedly believe, but 
an underactive one .... 

I was in Seattle in 1920 and in one half hour in a busy shopping 
district counted one hundred and fifty goitrous individuals. That 
situation has, however, been practically eradicated. Because it 
was recognized that the absence of iodine was responsible for 
the thyroid enlargement. Dr. David Marine, then of Cleveland, 
proposed that small quantities of iodine be given to all persons 
living in those districts. This has been accomplished iit various 
ways. In one city iodine is put into the reservoir; in one ^ate the 
use of iodized table salt is said to be compulsory; in th^ schools 
of one city children receive iodine as a medicament for two 
weeks twice yearly; and as the medical knowledge relating to 
the dependence of goiter upon a lack of iodine has spread, many 
are using iodine voluntarily. As a result, goiter is fast disappear- 
ing as an endemic disease in the United States . . . Some two or 
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three years ago I again visited Seattle, and the goiters to be seen 
were few and far between. The success attendant upon the general 
use of iodine is strikingly evident. 

Later on I shall describe the change that takes place in the 
individual when his thyroid underactivity gives place to nor- 
mality. In conclusion, it may be stated that the thyroid gland 
produces a substance which is absolutely necessary to the indi- 
vidual, in that its presence produces proper oxidation within 
every cell of the body. Without it, this oxidation is prevented 
and slowness of all bodily processes results . . . therefore the 
hypothyroid individual, that is, one with an underactive gland, 
is sluggish in his physical and mental make-up. His weight in- 
creases, his secretions all diminish so that his skin remains dry, 
his nails become brittle, his hair falls out and he loses interest 
in his surroundings. There is a lowered body temperature, a 
slowness of the^ pulse rate, and a disinclination to move or work — 
no novelty fe-uky! It is difficult for him to arise early and he 
goes through the day in a lethargic manner. Fatigue is his con- 
stant companion. How different the hyperthyroid individual! 
He is always on the move; his pulse rate is increased; his heart’s 
action is accelerated, he is constantly in a state of mental and 
bodily overactivity. There is a tendency to loss of weight, a 
warmness of the skin, a flushing of the face and a condition of 
excessive perspiration. Indeed, because of the fact that his hands 
are moist constantly, he gets into the habit of washing them 
frequently and occasionally will give this habit as his most 
prominent symptom. With all this activity he shows usually — 
although this is not at all always the case — a fullness of the 
thyroid gland and perhaps an undue prominence of the eyeball. 
Restlessness is the keynote of his existence; he keeps the world 
moving — not always in the proper direction nor with the proper 
rhythm — ^but moving .... 

THE PITUITARY GLAND 

Taking the next glandular element in the order of historic im- 
portance we shall discuss the pituitary gland. As you may know, 
this organ is situated in the base of the skull and is almost com- 
pletely surrounded by a bony framework, known as the sella 
turcica — ^Turkish saddle. It is less than a half inch in length, 
almost a third of an inch in height and a half an inch wide — 
about the size oTa filbert nut — and weighs about ten grains. 



GREAT ADVENTURES IN MEDICINE 


dl4 

Think of it! And it controls practically all the other glands, it 
controls growth, development, sexual maturity, blood pressure, 
pregnancy, menstruation, the water exchange of the body, many 
of the biochemical ingredients of the blood, and probably also 
mental activity. Nature, endowing it with so much power and 
responsibility likewise took care to protect it adequately. The 
bony cavity in which it is, is actually a skull itself within the real 
skull, and so, far from harm’s way. It is surrounded on all sides 
by the most remarkable circular blood stream in the entire body 
— called the circle of Willis — ^so thit it is almost impossible to 
deprive it of blood. Because it is almost hidden away, little men- 
tion is made of it by early writers for they hardly knew of its 
existence, or, knowing it, gave it scant courtesy on account of 
its size. 

... In 1838 Rathke, the German anatomist showed that the 
anterior part of the pituitary gland is derived from the mucous 
membrane of the upper pharynx and was gradually closed out 
from its origin by the development of the sphenoid bone of the 
skull which finally resulted in the almost complete inclusion of 
this part of the gland within the skull. This part of the pituitary 
gland is known as the anterior lobe. At its inclusion within the 
skull it joins a process coming down from the brain to which it 
becomes attached. This latter part derived from the brain is 
known as the posterior lobe. The actual division of the pituitary 
gland is e good deal more complicated than here appears but need 
not require detailed description at this time. And only two years 
later (1840) appears the account of an autopsy by a German 
physician of Wurzburg, Bernhard Mohr, of a woman who had 
had a curious and massive obesity accompanied by mental and 
physical sluggishness, loss of memory and eye symptoms, and 
cessation of menstruation. The autopsy disclosed a tumor mass 
of the pituitary gland with neighborhood pressure on the adjacent 
cerebral parts. This was the first description of what later was 
to be known as the Froehlich syndrome — charactei^zed by 
adiposity with sexual inadequacy. Curiously enough, th|s report 
appeared in the same medical volume that carried the fir$t report 
of exophthalmic goiter by Basedow. 

Further smdies show us that giantism is due similarly to dis- 
turbances in the activity of the pituitary gland. So that dinically, 
up to this time, we have thus far had described to us as a result 
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of pituitary disturbance: growth abnormality, sexual deficiency, 
abnormal obesity, mental aberration, and sluggishness with som- 
nolence. All these from a small mass of tissue of an average weight 
of ten grains! 

And the story is only begun. Harvey Cushing with his asso- 
ciates at Harvard, Herbert Evans of California, Philip E. Smith 
and Carl T. Engle of Columbia, Collip of Montreal, Riddle of 
the Carnegie Institution, and many others in practically all the 
laboratories of the world have been and are now engaged on the 
many complex problems offered by this most perplexing gland. 
And as a result of their endeavors we are gradually beginning to 
get a faint idea of the multitudinous activities of this gland.^ Not 
only have these investigators with their associates shed much light 
upon the specific properties of the secretions of the pituitary but 
they have found out furthermore that the gland elaborates bio- 
chemical materials that control almost all the other glands in 
addition thejPCto\ That is to say, there is in the anterior lobe of 
the pituitary a controlling substance without which the thyroid 
gland would deteriorate, one without which the adrenal gland 
would diminish its activity, one without which the parathyroid 
would cease functioning and finally one without which there 
could be no sex function. That is paramount to saying that the 
pituitary gland is a master gland. 

To explain succinctly its specific functions: It controls growth, 
so that dwarfism or giantism or acromegaly are all of them its 
products when the growth factor indulges in vagaries. The sexual 
function is also one of its chief underlying charges and when 
it is in any way modified so that menstruation is delayed or too 
frequent or profuse or even absent, the pituitary anterior lobe 
is immediately suspect. Non-descent of the testicle in the male, 
or impotence, or lack of the secondary sexual characteristics may 
all be impugned either entirely or at least in part to the anterior 
pituitary. Many of the occurrences in labor, such as the contrac- 
tion of the uterus preventing hemorrhage, arc due to pituitary 
activity. Obversely, when disturbances in sexual organs occur 
• such as disease or the removal of the testes in the young male or 
the ovaries in the female, the pituitary gland becomes involved 
and curious after effects are noticed such as abnormal growth — 
witness the eunuchs — a change in the voice so that it becomes 
high-pitched, and an abnormal growth of hair in the female. 
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together with other pituitary effects such as increase in fat and 
weighty and sluggishness of mind and body* Many of these 
symptoms, however, can now be prevented by application of 
modem methods of treatment whereby substitutes for the dis- 
turbed glandular secretions are available for introduction into 
the body. 

As before noted, the anterior lobe of the gland also has to do 
with the proper conversion of the fats and starches of our food. 
If this factor is lacking, then these food materials, instead of 
being utilized, simply produce additional weight of the body — 
obesity reigns. As the gland also controls the balance between 
the intake and outgo of fluids from the body, its deficiency pro- 
duces too great a retention of fluid within the body and this still 
further increases the weight. 

Another one of the newer principles discovered in the anterior 
lobe of the pituitary gland has been called prolactin by Riddle, 
its discoverer. This principle seems to be the one governing the 
production of milk. His work was done on pigeons. Both male 
and female birds have crop glands in the neck which secrete 
milk for the young squab. These crop glands develop only at 
maturity. But if this anterior lobe principle is injected into the 
very young birds many weeks before maturity, then the crop 
glands develop as an immediate result. . . . But on? important 
thing still remains to be said about the anterior pituitary. It is 
that when all its functions cease, a condition of cachexia results — 
the individual becomes weak and emaciated and his vitality is 
lowered to a point at which life becomes impossible. Such a 
condition has been brought about by Philip E. Smith of Columbia 
artifically in monkeys by destruction of the pituitary gland. It 
is known as Simmond’s Disease. . . . 

The pituitary individuals are always with us. The hypoactivc 
ones show a mental hebetude that is quite characteristic. They 
acquire fat, are somewhat easygoing; they don’t face their 
problems but go the paths of least resistance; there ii^ no self- 
denial or self-abnegation. The Fat Boy in Dickens’ Pickwick 
Papers is a classical example. But there is a group of hypopituitary 
cases that is extremely important. These cases don’t get fat, but 
they do show markedly the trait of mental subservience. They 
are easily led by stronger minds. As a result and because they 
have no self-control they become addicts to many habits. They 
drink to excess or they take drugs afid this latter fact makes 
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them more and more amenable to masters who control their 
entire life and destiny; while under the influence of the drug 
they will commit any and all types of crime. The hypopituitary 
case cannot fix his mind properly upon his work or problems — 
he cannot concentrate. In youth this leads to mental deficiency. 
In general it may be stated that the many factors of development 
of stature, sex, intelligence, behavior are all held in abeyance by 
a deficient pituitary gland. 

The other side of the picture — ^the hyperpituitary, is of ex- 
treme interest. The individual develops in all phases of life, he is 
intelligent, keen, active both mentally and physically, body well 
grown and well proportioned and has powers of judgment and 
ratiocination beyond the normal. But if the overactivity persists 
we get a curious let-down and a gradual picture of hypopitui- 
tarism is engrafted upon the previous state. Many so-called 
wonder-children belong to this group. They begin life as marvels 
in some activity of mind or body. In a few years, they gradually 
become less and less marked and then gradually decline to a 
normal level or even lower, and are soon lost to view. The 
slightly overactive pituitaric, however, is the one that leads 
the world, the one that bends others to his will — ^the one that 
has his plan and carries it through. Usually he pays the price 
through his high blood sugar and high blood pressure with a 
comparatively early death. 

THE PARATHYROID GLANDS 

We are now brought to the consideration of the next glandular 
element of the body — the parathyroid glands. These small bodies 
eluded investigators until quite recently for they are exceedingly 
small — ^but two grains in weight each. Fifty years ago they were 
first described by Sandstrom. There are four of them and they 
are imbedded in the thyroid gland. Curiously enough, from time 
to time some parathyroid tissue is also found in the thymus 
gland. Their function until quite recently was unknown. \^en 
the thyroid surgeons some years ago removed the entire gland 
in diseased states they, of course, unknowingly removed the 
parathyroids also. It was found out that shortly thereafter the 
patient, while relieved of his thyroid symptoms, began to show 
evidences of a condition of spasm, of muscular twitchings and 
then bodily convulsions occurred; and finally death took place. 
It was thought that meat eating produced the condition in the 
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absence of the thyroid and as a matter of fact, meat-free diet helped 
the condition materially. To determine this, thyroid glands of 
herbivora were removed. And no convulsions occurred in them 
as a result of the operation. It seemed clear that meat eating was 
the cause. But upon closer investigation it was found that in the 
herbivoray the thyroid gland is distinct from the parathyroids 
and its removal did not include these smaller organs; therefore the 
conclusion was not warranted. 

And so the parathyroids as a possible cause of the difficulty 
were studied. It was found that when they were removed in 
animals, even though the thyroid was left in place, the animals 
entered into convffisive states. A study of the blood chemistry 
in these animals determined the fact that their blood was very 
poor in calcium. And so calcium was injected into the veins of 
the animal whose parathyroids were removed, after which no 
convulsions occurred. Repetition of the experiment with various 
controls soon showed that the parathyroid glands determined the 
calcium level of the blood. It was known that the condition of 
body spasm called tetany was due to a lack of calcium utilization, 
and now the main reason of the lack was proven to lie in para- 
thyroid underactivity. While marked diminution of calcium in 
the blood causes these convulsions of tetany, there are a great 
many states produced by a slight lessening of the'*balcium level 
below the normal which are not convulsive but which are in- 
tensely disturbing. 

The- action of calcium in the body is not only to supply the 
material out of which bone is made, but further, to act upon the 
muscular and nervous systems. Its presence makes the nerve cur- 
rents more stable and keeps them checked and reined. As soon 
as it diminishes in quantity, these nerve currents become intensi- 
fied and much more easily stimulated. As a result, the person with 
a low blood calcium perceives the most minute external stimulus 
which ordinarily is not appreciated. He hears the slightest sounds 
and is aware of the slightest environmental change. |As a result 
he is constantly on the qui vive and hence is never In complete 
repose. This means that he is always at tension. He cjinnot relax. 
Therefore he sleeps poorly, is easily awakened and notisufi!iciently 
refreshed by sleep. Because of the incessant irritafion of the 
environmental stimuli and lack of calcium control of the nerve 
currents, his reaction to these stimuli is quick and out of all 
proportion to the cause. A chance remark, a mere disapproving 
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glance, any admonitory observation, and he is goaded to fury 
and gives vent to it violently. Many criminal acts are thus 
initiated. One of my patients, a fine intelligent boy, thus afflicted, 
took up a shotgun that was near him, and shot his mother because 
of some minor fault she was finding with him. Immediately the 
explosion is over, contrition enters, but too late. 

Proper treatment for the utilization of calcium helps this condi- 
tion immediately. This consists in giving not only calcium itself 
to the patient but also, in addition, parathyroid extract. In the 
past decade an active extract of the parathyroid gland has been 
isolated and prepared for general use. Both Collip and Hanson 
are credited with its preparation. With parathyroid overactivity, 
we see a disturbance produced which is highly dangerous par- 
ticularly to the bony framework of the body. Because these 
glands increase the blood calcium this calcium must be forth- 
coming from some source and as the food is insufiicient as a base 
of supplies *°\^n the glands are overactive the calcium is taken 
from the bones of the body. This results in a demineralization 
of the skeleton with cyst formation and marked weakness of the 
bones. As a result, spontaneous fractures result or else are pro- 
duced by very slight trauma. If the parathyroid gland that is at 
fault can be removed surgically then the trouble is mitigated, but 
occasionally even after the removal of all four glands no im- 
provement has been found. Later a large diseased parathyroid 
may be discovered elsewhere than in the thyroid — frequently in 
the thymus gland. The entire subject of the parathyroids forms 
one of the newer, highly important chapters, still incomplete, of 
the glands of internal secretion. 

THE ADRENAL GLANDS 

The adrenal glands next engage us. These are two in number 
and are found in the abdomen above the kidneys. They are com- 
posed of two distinct portions, the interior or medulla, and the 
shell or covering, called the cortex. It is the medulla which pro- 
duces the important biochemical product “adrenalin,” originally 
discovered simultaneously by the Japanese Takamine and 
Professor Abel of Johns Hopkins. This product is of the most 
extreme importance. It is found to increase, to at least maintain, 
blood pressure — ^to increase blood sugar, to stimulate the heart 
action and above all, to stimulate the sympathetic nervous system. 
As this nerve system controls all the involuntary activity of the 
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body it is at once apparent tktt life itself depends upon the 
adrenal secretion. All the abdominal organs — ^stomach, intestines^ 
liver, pancreas; with the organs of the thorax — ^heart and lungs; 
ansd the pelvic system with its genital and urinary organs are 
under the control of some part of this involuntary nervous sys- 
tem. There is some discussion as to whether adrenalin is constantly 
being produced and utilized or whether it is given out only in 
emergencies, such as shock, extreme fatigue, fright and other 
emotional states, as described by Cannon. One important char- 
acteristic is that it controls hemorrhage by causing contraction of 
the capillaries, and so may be used for such purpose in small 
operations. It is ef&cient in the smallest, almost imperceptible 
quantities. Abel of Johns Hopkins has shown that its presence may 
be detected in solution of a strength of one part in four hundred 
million! 

The cortex of the gland furnishes one of the most recent 
examples of an active principle — or hormone — controlling a 
heretofore incurable condition known as Addison’s Disease. Addi- 
son described this condition as long ago as 1849. It is characterized 
by bronzing of the skin and mucous membranes, progressive 
weakness, emaciation and finally death. No cure has been known 
for it. For a decade pr two, however, it was surmised that the 
cortex of the adrenal glands was the tissue respoiiSble for the 
condition and while the active principle had not been isolated it 
was referred to as “hormone X.” Finally, however, it was given 
to two investigators almost simultaneously to discover and pro- 
duce it. Hartmann of Buffalo and Swingle of Princeton both 
succeeded in isolating the principle — now called cortin^ from 
the adrenal cortex, some five years ago. This active agent when 
injected into sufferers from Addison’s Disease causes an almost 
immediate response. From being moribund, they almost immedi- 
ately begin to sit up and take notice, acquire an appetite and 
improve in all their symptoms. As this result is fairly temporary, 
however, cortin must be given daily ewr even oftener. It is a very 
expensive preparation and beyond the means of many sufferers, 
and so much time and thought are being given to prepare a more 
simple and cheap method of treatment. 

From this short s)mopsis of the work done by die adrenal 
gkin&, one can readily see that without them, life would be im- 
possible. One extremely interesting fact is that the cortex of the 
glands is composed of the same kind of cellular element as goes 
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to the Structure of the genital organs — notably, the ovary. And 
as a result, disturbance of the cortex, such as inflammation or 
tumor, produces a change in the secondary sexual characteristics. 
In the female particularly, there is an abnormal growth of hair — 
even to the formation of a mustache or beard — and finally the 
entire body becomes covered with coarse hair. At the same time, 
menstruation ceases, and with these events a marked personality 
change enters, masculinity being its keynote. It is curious to note 
that practically all the glandular elements of the body have many 
functions to perform, not only to maintain biochemical balances 
but to maintain as well external appearances and psychic reactions. 
Probably all three are correlated functions of an underlying 
principle and the combinations of all these underlying glandular 
principles make up the complexity of the individual— no wonder 
no two human beings are alike! 

THE GONADS 

We are now led almost directly to the consideration of the 
genital glands. As stated earlier in this discussion, from time im- 
memorial these glands were the object of the greatest solicitude 
for they were recognized as the basic tissue for the continuation 
of the race. And when it was apparent that they were not func- 
tioning normally, all means were taken to correct the disturbance. 
And almost invariably these means were to utilize the sex tissue 
of animals as correctives. These tissues were prepared in all pos- 
sible ways: decoctions, broths, tinctures, extracts, and even the 
raw material was used as food, and curiously enough with fre- 
quently favorable results. This one glandular treatment of a 
glandular deficiency has come down to us through the ages and 
was utilized by all peoples. It remained for a one-time professor 
of Harvard, Dr. Brown-Sequard toward the end of the nineteenth 
century to place this treatment on a more or less rational basis. 
He prepared a solution of testicular material from animals and 
injected this into himself. He had gradually been becoming tired 
and jaded with oncoming age and believed he could thus fortify 
himself against too rapid senility. The results apparently justified 
all his theories for his mental and physical stamina returned and 
renewed vigor asserted itself. This date of his report to the French 
medical world. May 31, 1889, is now regarded as the birth 
of modem endocrinology. Much water has gone over the dam 
since then and the genital organs, or gonads as they are termed. 
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have become the center of the recent intensive investigation 
into the glandular system. To go into details of these investiga- 
tions would exhaust the reader’s interest and patience but in so 
far as results are concerned these are epochal. 

In the first place, two American physicians, AUan and Doisy, 
discovered almost a decade ago, 1929, the active principle of 
one of the component tissues of the ovary — the follicular tissue. 
TTiis active principle named folliculin or theelin is that which pre- 
pares the living membrane of the uterus for the reception of the 
ovum after it is fertilized. In a general way it stimulates the entire 
genital tract. Should the ovum not have been fertilized, then this 
living membrane is shed in the next menstrual flow. After the 
ovum is discharged from the ovary where it has been developed, 
a small blood clot remains in the site of rupture. This blood clot 
becomes organized and then is known, because of its yellow- 
ing color, as the corpus luteum, which has an effect to prevent 
the shedding of the uterine membrane. That is to say it is 
in a measure antagonistic to theelin (from the Greek 
‘‘female,” and “m”). When the ovum, however, is fertilized, then 
the activity of the corpus luteum is prolonged for practically 
the entire length of time necessary to the complete develop- 
ment of the ovum into the fetus and finally into the child, ready 
to be delivered into the world. And this activity oJ the corpus 
luteum prevents the menstrual flow and shedding of the uterine 
membrane during the entire gestational period, and therefore con- 
serves the race. From it, the ovarian principle, “progestin” is 
prepared. When this ceases to function at full term, then the 
uterus empties itself and a newcomer is ushered in. While this all 
seems to be an activity of the ovary, yet it has been found that the 
anterior lobe of the pituitary gland is sponsor for the initiation 
of much, if not all of the ovary’s activity. 

Without the presence of this pituitary anterior lobe gonadal 
hormone, these events would not occur. Now comes a highly 
interesting corollary to the whole matter. Should the? ovum be- 
come fertilized and there is no further use for ovanun activity 
during pregnancy, what becomes of the secretions, theelin and 
that gonadal principle of the anterior lobe of the pituitary gland 
which are now not needed? They are excreted lar||ely in the 
urine. Therefore, if we examined the urine of pregnant women 
we ought to find evidence of such gonadal extracts in it. And 
they ought to produce their effects on ovaries in other individuals 
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if they were injected into them. And this is exactly what we find 
they do. Therefore, if we examine the urine of a woman in 
whom we wish to diagnose the presence or not of pregnancy and 
find that it contains these ovary stimulating properties, then 
pregnancy is practically positively assured. How is the test made? 
Injections of the urine are made into immature rats and if within 
a few days these rats show in their ovaries the results of stimu- 
lation, seen in the enlargement and maturity of the glands and 
the bleeding points of the corpora lutea, then the test for preg- 
nancy is positive. This test can be made in the first few weeks 
of the suspected pregnancy and is almost completely satisfactory. 
The test is known as the Aschheim-Zondek test. A few years ago 
the diagnosis for pregnancy could not be positively made before 
the third month. It has always been a most interesting subject 
for debate as to the time when the rupture of the ovum from the 
ovary takes place for it is at this time or very shortly thereafter 
that fertilkatiun must take place. Most recently this time has 
been partially fixed as about midway between two menstrual 
periods. This represents the most promising time for the fertiliza- 
tion of the ovum. The remainder of the month is known among 
women as the “safe period.” 

When it comes to the male gonads we have a somewhat differ- 
ent and simpler arrangement. There are two types of tissue, one 
being the sperm and the other known as the interstitial tissue 
producing an active principle which controls the secondary sexual 
characteristics of the male. We need not dwell upon the activity 
of the spermatozoa — they take all too good care of themselves! 
But the interstitial tissue needs some explanation. It is this tissue 
which is assumed to be at the basis of man’s virility and youth, 
and it is this tissue to which he directs himself for the delights 
of rejuvenation. All possible methods for extracting and utilizing 
its active principles are in vogue and none up to the present time 
has given much promise. The so-called Steinach operation which 
engaged so much attention in recent years, is an attempt to in- 
crease the activity of the interstitial tissue by irritating it through 
tying off the duct through which the spermatozoa leave the 
testicle. This results in retention of the sperm cells within the 
gland causing irritation and congestion with resulting stimulation 
of the interstitial cells. This causes presumably increased vigor 
and mentality and generally a rejuvenation. Some cases have 
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apparently shown improvement in these respects, even to the 
restoration of youthful hair coloring. Nothing is said, however, 
of the danger of overburdening old arteries through increasing 
vigor and activity. One hears much less nowadays of this much 
advertised operative procedure than of yore. 

Interesting is the experimental work on the gonads by which 
through transplantation of female ovaries into males with removal 
of the testes, and the transplantation of testes into females with 
removal of the ovaries, the complete transformation into the 
other sex of these operated animals can be brought about. Thus 
Oscar Riddle speaks of a case in which a fowl, originally a mother 
and laying eggs, became later a father with the production of 
male germ cells. And there are several not thoroughly authenti- 
cated cases of like character that have been reported as occurring 
in humans. Even the possibility of parthogenesis in humans has 
been shown to exist. What determines the sex of an individual 
originally is as yet not known but in all probability this is fixed 
at the moment of fertilization. 

PANCREAS AND INSULIN 

A short description must now of necessity be given of the 
gland, the pancreas (Greek: Tras, all, plus icpca?, meat) which is not 
ductless but has an internal secretion. This organ,^ituated just 
below the stomach, has a duct through which it supplies the 
intestinal contents with several of the digestive juices that have 
to do with the conversion of starches, fats and proteins. While 
experimenting on dogs deprived of their pancreas, an attendant 
in the laboratory of Minkowski noticed that large swarms of flies 
were attracted to the urine passed by these dogs and not to that of 
the other control animals. This led to a chemical examination of 
this urine which was found filled with sugar. Thus the effect 
of the pancreas as a whole on sugar control was immediately sus- 
pected and later established. By methods of elimination it was 
soon proven that the part of the pancreas concerned in this sugar 
metabolism was the groups of cells known as the Islands of 
Langerhans. i 

Many investigators then set themselves to the task df deriving 
from these cells their active principle. It was finally aofcomplished 
in the laboratory of Professor McLeod of the University of 
Toronto by Dr. F. G. Banting and C H. Best in 1921. They were 
assisted in the work and partially directed by Dr. McLeod and 
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Dr. J. B. CoIIip. This active principle, called inndin^ was the result 
of their labors. It is supererogatory to tell you of the importance 
of this discovery. It not only helped thousands of human beings 
that had been suffering from the condition known as diabetes 
from an early and certain death (in which disease there is an 
inability to oxidize and utilize sugar), but it immediately placed 
the entire subject of internal glandular disease upon a high physio- 
logical plane. It quieted many of the scoffers and antagonists of 
this “quasi-medical” science and led them into the fold. It has been 
said that the original paper published by the Toronto group was 
refused at first by almost all medical journals as too sensational 
for belief. The Nobel Prize was awarded to them nevertheless 
and their names will go down in medical history as among the 
greatest benefactors of mankind. It must be remembered, how- 
ever, that insulin is not a “cure” for diabetes, but simply a substi- 
tutive treatnjent for the lack of proper pancreative principle. 

THE THYMUS 

Finally, we reach in our march the thymus gland. Actually this 
gland ought to be considered first in 6ur course for it is preemi- 
nently the gland that is active during our early years. It is situated 
within the thorax above the heart and in close relationship to it. 
It weighs about one ounce at birth and gradually increases in size 
to the tenth year, after which it gradually involutes. At times, 
small rests may be found during life but so far as we now know 
its activity practically ceases at puberty. Its recognition as a gland 
has been and still is widely disputed, for experiments in feeding, 
in removal and by injection have often had paradoxical — not to 
say negative — results. Its removal in dogs has been shown to pro- 
duce disturbances in skeleton growth, resembling rickets, so that 
the legs became bowed and the dogs stunted. To confirm this 
result, similar experiments were made a decade ago at Johns Hop- 
kins, and almost completely negative results were produced — ^no 
change in the skeleton resulted! As for feeding, Gudematsch fed 
thymus to tadpoles and produced marked increase in growth so 
that he had actual giant tadpoles — but they did not develop into 
frogs. So that the conclusion was drawn that the thymus pro- 
duced growth but hindered development. Later on, an Italian, 
Soli, showed that fowl with the thymus removed produced eggs 
without a shell. If these same fowl were fed with thymus gland 
the egg again had the shell. Riddle showed similar results in doves. 
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From these experiments it became evident that the thymus gland 
had to do with lime or calcium metabolism and therefore the idea 
that it produced growth again arose. In the last three years Rown- 
trec, with an active principle of the thymus prepared by Hanson 
succeeded in accelerating the growth of white rats in a surprising 
way when given to successive generations. And iii addition, and 
in contradiction to previous investigators these rats also developed 
much more rapidly. Their eyes opened earlier, and their genitals 
matured in half the normal time. 

Interesting to note was the fact that the pituitary gland in these 
rats showed an increase in the size and number of the sex cells, 
the basophiles, as well as the growth cells, the acidophiles. The 
thymus evidently produced a pituitary activity. However, these 
experiments of Rowntree as yet lack complete confirmation by 
others. When we consider the thymus gland in man and its ap- 
parent effect clinically on him we witness partial confirmation of 
animal experimentation. Thus in children with large thymus 
glands, growth in height is usually abnormal, but development in 
them is retarded. They remain children in many respects longer 
than the average, and they show these childhood traits in many 
ways. Their skin is velvety and smooth — peaches and cream in 
character. Their hair* is soft and silky, no mustacl^ hairs make 
their appearance until very late, if at all — and the body hair is 
almost absent. The, genitals remain small and undeveloped and 
sometimes take on the character of the other sex. 

However, intelligence is not usually in abeyance and later, 
when proper compensations in the glandular system arise, these 
children develop into adults of usually superior quality although 
their arrival at complete development is much later than normal. 
But during their childhood, and even later, if proper compensa- 
tion does not occur, they suffer from the lack of proper develop- 
ment in many important organs. The heart and blood vessels are 
too small, the pituitary and adrenal glands are too small and they 
are inefScient. These factors make for great fatigabiliiy. The sex 
glands are undeveloped. And because the body growtji is so great 
and its proportions incorrect, their joints are loose and they are 
subject to all manner of dislocations — so-called doubl6-joints. Be- 
cause the joints of the arch of the foot are so pliable, flatfoot 
results; and because of the laxness of the joint betweeh spine and 
pelvis, backache on undue exercise is produced; and so we have 
an individual that in many ways is incapable of competing with 
his fellows. This changes his psychological aspect and he becomes 
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shy, cannot meet his problems, and therefore becomes a mere 
follower and never an aggressor. These is no actual proof that 
the thymus ovcractivity produces such individuals, but these 
individuals do possess enlarged thymus glands and the involution 
of the gland is delayed. 

In early life the thymus gland may be so large that it impedes 
proper breathing and if it is drawn into the upper entrance 
into the chest, it may so interfere with the nerves and blood 
vessels there situated that death may ensue rapidly. This is the 
so-called mors-thymica. Children with large thymus glands may 
have all the appearance of perfect health. Upon sudden undue 
exertion, they become cyanotic and collapse. It has been found, 
however, that because of the small and thin blood vessels in 
this condition, such exertion may produce a rupture in one 
of the blood vessels in some important vital organ, such as 
the brain, or the suprarenal gland or even in the artery supply- 
ing the hefa^ and the sudden death is then attributable to this 
cause rather than to the actual size of the thymus gland. Be- 
tween the children that die this early death and the mature, thor- 
oughly compensated adult that began life with a large thymus, 
there are hosts of individuals that only partially compensate and 
carry their troubles, due to this lack of complete maturity, 
throughout life. They are always tired, cannot concentrate well, 
have fugacious pains involving the back, or the foot, or the heart; 
have low blood pressure, don’t react well to cold or exercise, and 
in general have such a wrong mental attitude to life that they are 
dubbed neurasthenic or hysterical or are even found among the 
psychically disturbed. Many of our shell-shocked cases in the war 
belong to this group. 

Then there are individuals that have too small a thymus gland 
and while the diagnosis is difficult, it has been shown that these 
cases are quite the reverse of those just cited. They mature early, 
but remain small in stature and are of the old-young type. Mus- 
tache and beard and early general maturity occur and they show 
a curious mental attitude of precocity without the basis of knowl- 
edge or experience. Because of these characteristics they prove a 
bane to society. 

GENERAL 

There are several other important organs that have so-called 
internal secretions but because of the highly technical character 
of the biochemistry involved or because of the failure to prove 
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the presence of one as yet unrecognized active principle — ^thcy are 
omitted in this paper. These are the pineal glands the liver, the 
intestinal mucosa, the spleen. 

Finally we may note that the span of human life may be divided 
logically into three great epochs: the first, from birth to maturity} 
the second, from maturity to the prime; and lastly, fixmi the prime 
through senescence to death. Ehiring each of these periods, be- 
cause the goal of each is different from the others, a different 
equipment is necessary. During the first period, when maturity 
is the objective, all the glandular elements that make for growth 
and accretion are in the ascendant. When maturity is attained, and 
all man’s powers are to be utilized in the procreation of his kind 
and in the struggle for existence in sharp competition, then the 
glandular activity of the pituitary, the thyroid, the adrenals, and 
the gonads is called forth in the highest degree. When this second 
period has reached its acme, no further biological reason exists for 
man’s further survival and he gradually, with his glandular mech- 
anism, fades into the composite picture of the human race. 


The Johns Hopkins Hospital 

JOHN SHAW BILLINGS 

The hospital should contribute to Charity, Education and Science. 
First to Charity. It is to furnish the best possible care and treat- 
ment to the sick. Its patients are to have the benefit of the best 
medical and surgical skill which can be procured, of properly 
trained nurses, of pure air and proper food, and they are not to 
be subjected to any annoyances or depressing influences by being 
made a show of in any way. 

Their treatment by the Hospital authorities is to be iq the same 
spirit in which they would be treated in their own hoihes. 

I wish to maker my views on this point distinctly a|id clearly 
understood, even at the risk of being tedious. A sick than enters 
the Hospital to have his pain relieved — his disease cured- To this 
end the mental influences brought to bear upon him are always 
important, sometimes more so than the physical. He needs sym- 
pathy and encouragement as much as medicine. He is not to have 
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his feelings hurt by being, against his will, brought before a large 
class of unsympathetic, noisy students, to be lectured over as if 
he were a curious sort of beetle. Some men, and even women, are 
perfectly indifferent to being thus displayed, in fact rather like 
it, but there are many who regard it with aversion and fear, and 
will undergo much privation and suffering in their miserable 
homes rather than subject themselves to the exposure above re- 
ferred to. 

In this Hospital I propose that he shall have nothing of the 
sort to fear . . . 

This Hospital should advance our knowledge of the causes, 
symptoms and pathology of disease, and methods of treatment, so 
that its good work shall not be confined to the city of Baltimore 
or the State of Maryland, but shall in part consist in furnishing 
more knowledge of disease and more power to control it, for the 
benefit of tb^ sick and afflicted of all countries and of all future 
time. 

It should be remembered that our buildings and machinery are 
simply tools and instruments, that the real Hospital, the moving 
and animating soul of the Institution, which is to do its work and 
determine its character, consists of the brains to be put in it. 
Whether it shall be a truly great Hospital and a charity such as 
was intended by its founder, is not a matter solely of arrangement 
and plan of buildings, it depends upon not more than half a dozen 
men and one or two women . . . 

We can much more certainly secure men who will minutely 
and patiently investigate individual cases, noting every abnormal 
appearance or sound, testing every excretion, recording the pre- 
cise effects of each plan of medication, in short doing everything 
that science can suggest to understand the condition of the patient 
and the best method of relieving him; by showing them that they 
shall have space and apparatus to work with, that the resources of 
modem science and mechanical skill shall be at their command, 
and that any discoveries which they make shall be properly pub- 
lished, than by simply offering double pay , . . 

After we have got our good men we want to keep them good. 
For our purposes there is no such thing as a man who “knows 
enough.” They arc to improve steadily, to grow mentally, and 
for this growth we must provide nutriment and space just as 
certainly as we must provide them for the trees which we propose 
to plant, or else expect stunting, impaired vitality, and absence of 
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fruit. The buildings are to be arranged with reference to these 
considerations . . . 

But there are other objects for a Medical School which do not 
at all enter into the plan of existing institutions. One of these is 
to train men to be original investigators, to bring them face to 
face with the innumerable problems relating to life, disease and 
death, which are yet to be solved; to inspire them with the desire 
to investigate these questions; and to give them the training of 
the special senses, of manual dexterity, and, above all, of clearness 
and logical scientific precision of thought, which are required to 
fit them to be explorers in this field. 

To do this, I think, should be one of the objects of this Medical 
School. 

i8^6 


M,y Professional Colleagues 

JOHN MILLER TURPIN FINNEY 

I HAVE already referred repeatedly to my professional teachers, 
colleagues, assistants and students, but I should not feel that this 
autobiography had fulfilled its purpose without a more intimate 
personal sketch of some of these men, from the close association 
with whom I have gained so much both in knowledge and inspira- 
tion. I shall begin with the “Big Four” of the Johns Hopkins Hos- 
pital, Dr. William H. Welch, Sir William Osier, Dr. William S. 
Halsted and Dr. Howard A. Kelly,^ who had so much to do with 
the development and early progress of this institution, and who 
exerted so profound an influence, not only upon myself and all 
others who worked with them, but also upon the science and art 
of medicine. 

Everyone who was privileged to work under Dr. William H. 
Welch, the first of the “Big Four,” felt much the same Way about 
him, and everyone now feels that there can never be another Dr. 
Welch. He died without descendants; the mold was bitoken with 
his death, to the great loss of the medical professiojii and the 
world of science and humanity in general. What Dr. W^lch meant 
to scientific medicine and public health is beyond computation. 

William Henry Welch was a native of G^nnecticut. He was 

^ Died in 1943. 
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bom in 1850, the son of a doctor, descended from a line of dis- 
tinguished medical ancestry. He was graduated from Yale in 
1870, after which he taught for a year and then took an extra 
year in chemistry before entering the College of Physicians and 
Surgeons in New York. He was graduated in 1875. He then in- 
terned for a year and a half in Bellevue Hospital . . . 

Stimulated and guided by this remarkable group of men, Dr. 
Welch then went abroad and was fortunate enough to come into 
contact with many of the leaders of the German school of 
thought, which then led the scientific world. This was, of course, 
the most wonderful period in the evolution of the medical sci- 
ences. The great discoveries of Pasteur were preparing the way 
for the new science of bacteriology, and Virchow had just estab- 
lished cellular pathology on a sound basis. Some of the most 
famous of the German school were just at the height of their 
activity. What a wonderful opportunity for a young man of Dr. 
Welch’s ci^%bility! He at once became a convert to the new 
pathology. About this time the opening of the Johns Hopkins 
Hospital afforded an ideal opportunity for developing in America 
a school of pathology that would follow the German lead. Dr. 
Welch w^as quick to take advantage of this opportunity, and in 
1885 he began his epoch-making work in Baltimore, and here 
played a highly important role in the establishment of a new era 
in medical education. 

From the time of his arrival in Baltimore, several years before 
the opening of the Johns Hopkins Hospital, Dr. Welch’s labora- 
tory became the center around which the prospective hospital 
revolved. Here was gradually assembled a group of eager students 
and investigators attracted by his personality and by the un- 
equalled opportunity afforded for advanced work. Dr. John S. 
Billings was the one primarily responsible for the actual planning 
and construction of the Hospital, and President Daniel C. Gilman 
furnished the motive power for the whole University. But all will 
agree that Dr. Welch was chiefly responsible for the selection of 
the original staff of the Hospital and for providing the initial 
tone, atmosphere, or scientific spirit, whatever you may choose 
to call it, that has characterized the Johns Hopkins Hospital and 
Medical School from the beginning. Yes, it was Dr. Welch who 
set the pace, and those who later became associated with him 
recognized at once his extraordinary qualities of leadership and 
w^re only too glad to follow him. He exerted a commanding 
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influence in the formative period of the Hospital and Medical 
School. 

One is forced to deal in superlatives in order to give any proper 
estimate of what Dr. Welch accomplished in scientific medicine. 
In this country he stood in a class by himself in almost everything 
pertaining to a scientific knowledge of disease processes. He had 
an encylopedic mind, and his fund of knowledge was simply inex- 
haustible. He could discuss intelligently and constructively any 
question, medical or otherwise, that came up, and he did it in so 
pleasant a way, never condescendingly or patronizingly, but 
always in so interesting a manner that one learned much from 
merely associating with him and listening to him. He seemed to 
have read everything, and he remembered all that he had read or 
heard, and furthermore, could use it at any time. There seemed 
to be no subject that came up in conversation about which he was 
not well informed. 

Once I operated upon a man for an intestinal obstruction, the 
nature of which I had been unable to determine before the opera- 
tion. On opening the abdomen, I found the obstructing mass to be 
composed of multiple small cysts filled with gas, which looked 
for all the world like soap suds. I had never seen or heard of any- 
thing like it, nor could I find anyone who had until I went to see 
Dr. Welch. He sat smoking a cigar and listening carefully while 
I described what I had found. Then he said that he himself had 
never ^een anything df the kind, but that he remembered reading 
some years previously in Virchow’s Archives of Pathology a re- 
port of such a condition. He walked over to his library, and after 
thinking a moment, pulled out a certain volume. He opened the 
book and turned a few pages, and then said, “Yes, here it is. I 
thought it must be in this number.” On the page he indicated was 
the description of a case of “Gas Cysts of the Intestine,” similar 
to mine, and as I recall, the only one in a human being that had 
been reported in the literature up to that time. 

I looked at the date of the volume and saw that it had been 
published about ten years previously. Dr. Welch had found the 
report of the case without even looking at the Index. 'Jo be able 
to remember the report of a single case after ten years, t|> pick out 
the correct volume, and then to turn to the right page without 
looking at the Index surpassed anything I had ever seen. Further- 
more, he went on to say that he thought John Hunter (one of 
the fathers of scientific medicine) had, about a century ago, de- 
scribed the same condition in the intestines of sheep and hogs, and 
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that I might find his ^ecimens in the Hunterian Museum of An- 
atomy in London. As it happened, I was going to London shortly 
thereafter. The first place that I visited after arriving there was 
the Museum, and, sure enough, there I found several specimens of 
gas cysts of the intestine of both sheep and hogs, mounted by 
John Hunter and described in his own handwriting. 

Never was there a more stimulating or better beloved teacher 
than Dr. Welch. His lectures were clear, concise and logical, and 
at the end of them each point he had made stood out so plainly 
that the student could not miss it. . . . He was never too busy, 
nor was it ever too much trouble for him, burdened as he was 
with so many matters of importance, to stop what he was doing 
and take the time to answer questions, discuss problems and give 
advice to anyone who came to him for counsel. He was as cour- 
teous to the student who wanted to ask him a question as he was 
to a menibei* of the faculty. Thus it was that he received the 
nickname of “Popsie,” by which he was affectionately known to 
all of the students, for he was indeed a father to them all. . . . 

But Dr. Welch was a father to more than the students; members 
of the faculty as well used to consult him on all manner of prob- 
lems, He seemed to be equally well informed about them all, and 
his advice and suggestions were found by experience to be in- 
variably sound. No wonder then that he came to be mentor of 
the Johns Hopkins School of Medicine, to whom everyone turned 
and whom everyone delighted to honor. At the time of his death 
he was the unquestioned Nestor of American medicine. 

Dr. William Osier, afterward Sir William Osier, or “The 
Chief,” as he was affectionately known among his students and 
associates, was the first Physician-in-Chief to the Johns Hopkins 
Hospital and the first occupant of the Chair of Medicine in the 
Johns Hopkins Medical School. As a member of the Surgical Staff 
of the Hospital, I was not privileged to serve under him. How- 
ever, during his fifteen years of service at the Johns Hopkins 
Hospital I came to know him well and, like every other earnest 
student fortunate enough to have been attached to the staff of the 
Johns Hopkins Hospital in any capacity whatsover during these 
golden years of opportunity, could not fail to come to some de- 
gree under the magic spell of his influence, so potently manifested 
wherever he happened to be, whether in Toronto, Montreal, 
Philadelphia, Baltimore or Oxford. This was an influence so subtle, 
and yet so compelling, that one could not remain in his immediate 
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environment for any length of time without experiencing in some 
form or other its lasting effect. 

William Osier was born in Ontario, Canada, July 12, 1849, and, 
like so many distinguished men, was the son of a clergyman. His 
early education was received in Toronto, and he Vjfas graduated 
from Trinity College in 1868. He took his medical degree at 
McGill University, Montreal, in 1872. He studied abroad for two 
years, chiefly in London, Berlin, and Vienna. On his return in 
1874, he was made Professor of Medicine at McGill University. 
Here he remained until 1884, when he accepted a call to the Pro- 
fessorship of Clinical Medicine at the University of Pennsylvania. 

When the Medical Department of the Johns Hopkins Univer- 
sity was inaugurated in 1889, he became Professor of the Theory 
and Practice of Medicine and Physician-in-Chief to the Johns 
Hopkins Hospital. Here he was one of the famous “Big Four” of 
the Faculty, and the credit for the organization and development 
of the Hospital, and the far-reaching effect which it has had on 
medical education in this country is largely shared by him. 

In the fall of 1904 he accepted a call to become Regius Professor 
of Medicine in the University of Oxford, England, where he re- 
mained until his death on December 29, 1919 — fifteen years 
crowded with manifold activities, especially during the World 
War, when his counsel and advice were continually in demand, 
both by military and civil authorities. 

His career in the various institutions he served is too well 
known by the public and the profession to require extended com- 
ment. He was the recipient of many honors, too numerous to 
recount. Institutions of learning were eager to honor themselves 
in honoring him. The list of universities conferring degrees upon 
him would include practically all the leading ones of this country, 
and many of those of Great Britain. In addition to all this, in 1911 
he was created a Baronet of the United Kingdom by King George 
V. An unusual distinction completed this list of honors when in 
1918 Sir William was made President of the Britisli Classical 
Association, a raye honor indeed to be conferred upon | physician, 
a member of a profession without special classical turning. This 
is but an additional evidence of the wide range of his Interest and 
of his scholarship. 

On May 7, 1889, when the doors of the Johns Hopkins Hospital 
were first thrown open to the public, there had gathered a distin- 
guished assemblage containing many nptable personages, both lay 
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and medical, representing the £lite of the profession at home and 
abroad. Among the prominent figures who were present. Osier 
perhaps more than any other focused the attention and the interest 
of the assemblage: a man of rather spare figure, a little below the 
average height, dressed immaculately with a flower in the button- 
hole of his Prince Albert coat. He had coal black hair, just begin- 
ning to turn a little gray at the temples and to grow a little thin 
over a high forehead, which showed signs of intellectuality of a 
high order; a flowing black mustache; bright piercing eyes, in 
which lurked almost constantly a most engaging twinkle; and a 
complexion rather sallow, yet suggesting good health. His man- 
ner was debonair, his movements quick and agile, indicating great 
nervous energy. Altogether he gave the impression of a body 
under excellent control, a mind endowed with great mental 
acumen and poise, and a well-developed sense of humor. 

But let us £a|low him a little later, after he had begun his work 
at the Hoplcins, as he made his ward rounds, where we can observe 
the effect of his personality upon his patients. He had a cheery 
word of greeting for each one, a characteristic wave of the hand, 
a friendly pat on the back or perhaps a momentary grasp of the 
hand. He would make a bright sally, usually at the expense of the 
patient, but leaving no sting behind, as unfortunately witty say- 
ings so often do, but rather leaving on the mind of the patient an 
effect which was both pleasing and salutary. It would be difficult 
to imagine a personality more human, more engaging or more 
inspiring of hope and confidence. He seemed to put into opera- 
tion without knowing it the best that there is in psychotherapy. 
There was developed in him to an unusual degree the capacity of 
making each patient feel that he was personally interested in his 
or her individual case. This was not merely an assumed interest; 
it was genuine. His patients fairly worshiped him. 

But if his patients were so profoundly affected by Dr. Osier’s 
personality, what of his students and staff.^ The relationship be- 
tween him and them was intimate and cordial. Never was leader 
more loyally followed or more devotedly worshiped by his 
subjects than was Dr. Osier by his associates. The following verses 
were penned by one unknown to me, undoubtedly a member of 
the Medical Staff of the Hopkins. They reflect very well the 
respect that prevailed around the Hospital with regard to Dr. 
Osier’s ability to show up what a medical student did not know 
as Well as what he did: 
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WHEN WILLIAM OSLER MAKES HIS ROUNDS 

Haste! Haste! ye clerks/ make breakfast brief, 

And follow close your lord and chief: 

With paper blank and pen in fist, 

Let not a single note be missed, 

When William Osier, K. C. B., F. R. S., F. R. C. P., 

Makes his rounds. 

No matter how much work may be 
Awaiting you beneath Ward ‘G,’ 

When on the bridge he’s heard to sing 
Drop all, and wait upon the king, 

For William Osier, K. C. B., F. R. S., F. R. C. P., 

Is making rounds. 

See how the double doors swing back, 

And in he comes with all his pack! 

From North and South, from West and East, 

They flock like vultures to a feast 

When WilUam Osier, K. C B., F. R. S., F. R. C. P., 

Is making rounds# 

All sorts of folk are in the pack. 

From city swell to country hack. 

Swine-like they crowd each empty space. 

Crowd clerk and interne out of place 

When William Osier, K. C. B., F. R. S., F. R. C. P., 

Is making rounds. 

Now when he’s seen your case perchance. 

And done his little song and dance, 

A cunning trap he lays for you 
And holds four fingers up to view, 

Does William Osier, K. G B., F. R. S., F. R. C. P., 

In making rounds. 

•The medical internes whose duty it was to take the histories of the 
patients were known as “clinical clerks,” an old English term, pronounced 
Wks.” 
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Says: “Mr. Blanks tell us what points 
About the swelling of the joints 
Have been impressed upon your brain 
Since you have followed in our train?” 

Says William Osier, K. C. B., F. R. S., F. R. C. P., 

While making rounds. 

You glibly give the list of points 
He made upon those self-same joints 
When last he talked upon the case. 

You stop, and smile into the face 

Of William Osier, K. C. B., F. R. S., F. R. C. P., 

Who’s making rounds. 

Poor lad! Pride antedates a fall. 

For when you’re sure you’ve named them all, 

From out his Slaeve he’ll draw two more 
Which you have never heard before. 

Will William Osier, K. C. B., F. R. S., F. R. C. P., 

While making rounds. 

Cheer up, sad heart, you’re not alone, 

For ere this morning’s work is done. 

Unless some marvel come to pass 
He’ll prove each clerk in turn an ass. 

Will William Osier, K. C B., F. R. S., F. R. C. P., 

While making rounds. 

But in order to get a glimpse of the real “Chief,” of the many 
sides of his character; his wonderful memory for cases, the inex- 
haustible storehouse of medical lore with which his mind was 
filled, his remarkable insight into human nature, his intimate 
knowledge of disease and its protean manifestations; in order to 
feel the magic of his personality, one must watch him by the 
bedside of his patient, surrounded by his students, the ideal clini- 
cian and teacher. There he sits in characteristic pose in the midst 
of them, his exquisite hands palpating the patient or toying w'ith 
a stethoscope, of thoughtful mien, his mind alert, never missing 
an opportunity to direct attention to some point of interest illus- 
trated by the case or to point out to the students some way in 
which by study and research additions could be made to existing 
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knowledge. Nor does he fail to take advantage of the opportunity 
to try in his own delightful way to stimulate in the minds of his 
students the desire for real accomplishment in their work. . . . 

... Dr. Osier was the best loved of men. His patients recog- 
nized in him a trusted friend who at the same time could be 
confidently relied upon to employ every agency that science 
afforded for their benefit. Dr. Osier was the embodiment of St. 
Luke, “The Beloved Physician” of Holy Writ. His life illustrated 
the fine balance that should be maintained between the scientific 
and the practical in medicine, between the head and the heart. 
Like Abou ben Adhcm, he loved his fellowmen despite their 
faults and frailties, toward which he was always willing to turn 
a blind eye or a deaf ear. 

Dr. Osier was an extraordinary physician and beyond question 
a great diagnostician, but a few at least of his patients were per- 
haps at times inclined a bit to take exception to his treatment, 
especially of minor ailments. He had the reputation in certain 
quarters of being more or less of a therapeutic nihilist. It was said 
rather jokingly of him that “he rarely used more than a half-dozen 
drugs, all of which were poisons.” On one occasion I happened 
to be calling on a well-known physician of Baltimore who was 
well advanced in years. He had been suffering for some time from 
angina pectoris and was a patient of Dr. Osier. White I as a friend 
was visiting the old doctor. Dr. Osier happened to come in. As 
soon as the doctor-pTatient saw him, he began berating him because 
he was- doing so little for him, insisting that he had been having 
a lot of pain and wanted more medicine to make him comfortable. 
Dr, Osier, in his characteristic manner, began twitting him about 
what poor patients doctors make, but the old doctor was insistent. 
“What’s the use,” said he, “of having the supposedly best doctor 
in the country as your physician when he doesn’t do anything 
for you? I’d rather have a fifty-cent doctor from South Baltimore 
who would do something to relieve my pain than the best in the 
land who just comes in and jokes and pats you on tht back, and 
then goes out without leaving you any medicine to m^e you feel 
better.” As Dr. Osier went out, he called the nurse ahd told her 
to be sure to give the doctor-patient the medicine, wliich he then 
prescribed, and to give him enough to keep him comfortable. 

Dr. William Stewart Halsted, the third of the “Big Four” and 
the one of the group with whom, since I was in the Surgical Dc- 
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partment, I had most contact, was the first Professor of Surgery 
in the Johns Hopkins University and the first Surgeon-in-Chief 
to the Johns Hopkins Hospital 

William Stewart Halsted was born in the city of New York on 
September 23, 1852. He was graduated from Yale University with 
the A. B. degree in 1874. He studied medicine in the College of 
Physicians and Surgeons, now a department of Columbia Univer- 
sity, and was graduated in 1877 at the head of his class, for which 
he received the first prize of one hundred dollars. He then served 
as Surgical Interne and House Surgeon in Bellevue Hospital. 

He began the practice of surgery in New York in the fall of 
1880. From the beginning he limited his practice to surgery, and 
in all probability was the first in this country to confine himself 
exclusively to this specialty. About the same time he was ap- 
pointed Attending Surgeon to the Presbyterian and the Bellevue 
Hospitals anj ^sistant Attending Surgeon to the Roosevelt Hos- 
pital From i‘88i to 1888 he was also Chief Surgeon to the Dis- 
pensary of Roosevelt Hospital. In addition to all this, he was 
Surgeon to numerous other hospitals in the city. Indeed this 
period of Dr. Halsted’s career seems to have been characterized 
by a mad rushing from one hospital to another, in which his time 
was fully taken up by operating, seeing patients, teaching and lec- 
turing on anatomy and by his private quiz; one wonders how he 
accomplished so much. To one who knew Dr. Halsted only in 
the latter half of his active professional life, when time was taken 
for a leisurely study of each problem as it came up, when the 
element of haste was entirely out of the picture, it seems utterly 
incomprehensible that he could ever have masqueraded as a “Dr. 
Jekyll-Mr. Hyde” type of person. But such undoubtedly was the 
case. He used to refer in a deprecating manner now and then to 
this period of hyperactivity. As a direct result of the character 
and extent of his work during this period, his health suffered, and 
he was compelled to relinquish his duties for a time. 

Another contributing factor to Dr. Halstcd’s breakdown in 
health, which I should not refer to had it not already been men- 
tioned by others, was his unfortunate addiction to cocaine, which 
began about this time. The habit was acquired quite innocently 
by Dr. Halsted and several of his assistants who were working 
with him at the time. The discovery of cocaine, announced by 
Koller in 1884, stimulated great interest in the use of this new 
local anesthetic. Dr. Halsted and his assistants were among the 
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most active in studying iQ therapeutic action, so much so that 
they experimented on themselves and some of their students. As 
an outcome of these experiments Dr. Halsted made the interesting 
and impoitant discovery that cocaine could be injected into the 
trunk of a sensory nerve and thus anesthetize the a^rea supplied by 
that nerve. So insidious and exhilarating was the action of this 
drug that for a time it was a common practice to snuff it up the 
nostrils in order to experience its rather pleasant physiological 
effect. AH unconscious of the habit-forming nature of the drug, 
they continued its use until the dreadful habit had fastened itself 
upon several of them, Dr. Halsted among the number. To the 
very great credit of Dr. Halsted, he was one of the few who were 
able to overcome its disastrous effect. This required herculean 
effort upon his part and necessitated his retirement from active 
work for a time. But he persisted in his efforts and finally over- 
came it, and subsequently made some of his most brilliant con- 
tributions to scientific surgery. Curiously enough, his whole 
manner of life underwent a complete change after this experience. 

His health having improved, Dr. Halsted in 1887 came to Balti- 
more as one of that brilliant coterie of men who had been at- 
tracted thither by the unequalled opportunities offered in the 
newly opened Pathological Laboratory of the Johns Hopkins 
University, under the inspiring leadership of Dr. Welch. Here 
Dr. Halsted became at once identified with and a leading spirit in 
the New Johns Hopkins School of Scientific Medicine, then in 
the process of development . . . 

In the conduct of his Clinic Dr. Halsted was an ardent admirer 
and exponent of the best in the German school in which he had 
been trained. His students and assistants were not spoon-fed. His 
idea was to help a man to help himself, not destroy the assistant’s 
initiative by continually telling him what he should do next and 
then showing him how to do it, but rather to leave him to follow 
largely his own lead, only helping him here and there ^ith a word 
of advice or warning as occasion required. Dr. Halstcjd’s influence 
on the group of younger surgeons trained by him w^s an uncon- 
scious rather than a conscious one. He taught by exanjple, the best 
of all methods, rather than by precept. His associates Were (much 
more than they realized) deeply impressed by his habits of thought 
and work; his enthusiasm, his painstaking accuracy, his close ob- 
servation and his never-failing interest in studying problems with 
characteristic and indefatigable industry until he had at last mas- 
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tered them. His methods were less striking than those of some of 
his confreres because less spectacular; but they did not suffer 
thereby in effectiveness. . , . 

A man of comparatively few words himself, he was an excel- 
lent listener. He was a better writer than speaker, as he was a 
better surgeon than operator. As an original thinker and investi- 
gator interested in the larger problems of scientific surgery, he 
was without a peer. As a contributor to surgical progress, no one 
was more active or fruitful. Few surgeons of his own or preceding 
generations have by their original contributions so enriched sur- 
gery and in such varied ways. The versatility of his genius was 
quite as striking as its originality. While the science rather than 
the art of surgery appealed the more strongly to him, the latter 
was not wholly neglected, as witness the several valuable contri- 
butions that he has made in this particular field. Nevertheless, he 
should be classed as a “head” surgeon rather than a “hand” one. 
He was much ntore interested in thinking surgery than in doing 
it, happier in his laboratory than in the operating room. He rec- 
ognized and frequently referred to the fact in conversation with 
members of his staff that operating was not his forte and he was 
always glad to be relieved of its great responsibilities. Yet his 
associates will be able to recall many occasions when he has per- 
formed unusual and dangerous operations, requiring a high degree 
of courage and dexterity, with consummate skill. . . . 

Dr. Halsted was the most modest of men. Caring little for the 
applause of the multitude, he preferred to be left undisturbed to 
follow the even tenor of his way, his mind intent upon the special 
problem which for the time being engaged his attention, yet ever 
alert to grasp new ones as they presented themselves. Because of 
liis scholarly tastes and studious habits, it was hard to see in him 
the athlete he had been in his earlier years. He shunned publicity 
and applause and shrank from everything that savored of notori- 
ety. He did his best work in the quiet of his study or his labora- 
tory, never before a crowded gallery, where he was always ill at 
case. His apparent reticence, misinterpreted at times by some who 
did not know him as coldness or lack of interest, was but a natural 
defense reaction for his shyness. But let his attention be attracted 
by some phenomenon observed or by some remark made in die 
course of conversation, and instantly the barriers were down. He 
at once became so much absorbed in the possibilities the thought 
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suggested that the shyness vanished and instead was revealed the 
interested scientist. 

I have said that Dr. Osier was known as “The Chief’ and Dr. 
Welch as “Popsie,” nicknames which were given them by the 
students, according to the almost universal custom of students 
with their teachers. These names were taken up by others until 
they became definitely attached to each and superseded all other 
titles. Dr. Halsted too had a nickname, and the story of how this 
came about is of some interest. One day soon after the opening of 
the Medical School Dr. Halsted had a small boy as a patient. It 
was an interesting case, and he was using the boy as the subject 
of his morning clinic before a room full of students. The father 
of the boy was present He was one of these smooth and rather 
offensively obsequious types. He was forever butting in with 
“Professor” this and “Professor” that, bowing and scraping along 
with it. I had noticed that Dr. Halsted was getting a little bored, 
and I expected something to happen. Presently after one of these 
interruptions, he turned on the father and said in a very bored 
tone, “Oh, don’t call me ‘Professor.’ I am no dancing master.” 
From that time on the title of “The Professor” was permanently 
attached to Dr. Halsted. I think he did not like it, but that made 
no difference to the boys. 

The members of his staff regretted that with feW^^xceptions he 
could not establish an intimate personal relationship with them. 
His younger associates felt keenly the loss of his comradeship, and 
Dr. Halsted himself was heard to remark more than once that he 
wished he knew how to get as close to the individual members of 
his staff as, for instance. Dr. Osier appeared to be able to do with 
his. This atmosphere of aloofness with which Dr. Halsted sur- 
rounded himself was, I believe, largely temperamental and to a 
certain extent artificial, but he never seemed quite able to over- 
come it. No chief ever had more loyal or devoted followers than 
were the members of Dr. Halsted’s staff, and if their genuine 
affection for him was not more demonstratively njanifested, it 
was simply because diey felt that he preferred it so,' 

Dr. Halsted Was extremely particular in most thingk and it was 
difficult at times to know just what to do when mything new 
came up for decision. I had learned early the kind 4f person he 
was and how to take him. As long as he felt that one was doing 
one’s best, there was little commoit, either praise or criticism. He 
was chary with both, but one always- had this satisfaction, that so 
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long as he had no comment to make one way or the ocher, one 
could be reasonably sure the work was satisfactory. However, 
Dr* Halsted was not by any means always an easy man to get 
along with. At times he was difficult and unreasonable, or so he 
appeared to some of his assistants. At least one of his Residents 
resigned and left because of inability to get along with him . . . 

The same rules to a certain extent applied to the nurses. If Dr. 
Halsted liked a particular nurse, she usually got along pretty well. 

. . . the use of rubber gloves in surgical technique came about as 
a result of Dr. Halsted’s interest in Miss Caroline Hampton, the 
operating room nurse, and his efforts to protect her hands from 
the antiseptic solutions then in use. His attention had been at- 
tracted to her because he recognized in her an efficient nurse, but 
this interest, at first entirely platonic, developed into affection 
and a courtship which the entire Surgical Staff watched with 
interest. After^^time they were married, establishing a precedent 
to be followed later by other members of the staff, including 
myself . . . 

Dr. Halsted was an adept in making sarcastic remarks. His sar- 
casm was sometimes so keen and subtle that the individual toward 
whom it was directed did not always fully appreciate it. He had 
one of the best “come-backs” of anyone whom I have known. 
Only once have I heard him fail to get the better of his adversary 
in such an exchange. The victorious party on that occasion was a 
little red-headed, snub-nosed nurse. The circumstances were of 
sufficient interest to relate here. 

In the early days of the Hospital Dr. Halsted was in the habit 
of doing most of the surgical dressings himself. Ward rounds were 
formal affairs. On such occasions Dr. Halsted was attended by a 
retinue of staff members and nurses, who stood around at respect- 
ful attention while he was making the dressing. At that time he 
was fond of using the so-called crinoline, or starched, bandage 
for his dressings. He had developed a regular technique to be fol- 
lowed by the nurse: first wetting the bandage, then removing all 
loose threads from either end by winding them on her finger 
before handing it to the surgeon. Otherwise the loose threads were 
apt to get tangled up and interfere with the application of the 
bandage. 

This time we were all standing around watching what was 
going on. The nurse had gone through the prescribed formula 
perfectly, and had handed Dr. Halsted the moistened bandage in 
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proper fashion, but in putting on the bandage somehow or other 
one or two loose threads had developed and interfered with Dr. 
Halsted’s application of the bandage. I could see that he was be- 
coming more and more annoyed as he proceeded, and presently, 
when he became hopelessly entangled in the threads, he held up 
the bandage so that everybody could see it, and in very impressive 
fashion said, “In New York, where I was brought up surgically, 
a nurse would blush to hand a doctor a bandage such as this.” 

Quick as a flash the little nurse, with a toss of her head, ex- 
claimed, “Ah, but we are more brazen than they!” 

The effect was electrical. Dr. Halsted appeared stunned. I was 
standing just behind him and could see the blood mounting up to 
the bald spot on the top of his head until he became livid. He 
held the bandage for a moment or two, not knowing what to do 
or say, then quickly broke the loose threads and without a word 
finished applying the bandage as rapidly as possible. He then 
turned and wall^ed out of the ward without completing his 
rounds. This was the only time I ever knew Dr. Halsted by word 
or deed to acknowledge defeat. 

In an encounter of wits Dr. Halsted usually had the better of 
it. Once I had been called out of town, and my associate. Dr. 
Pancoast, had been Called in the night to see a woman patient 
with an acute abdomen. He had not been able to make a definite 
diagnosis, and as shfi seemed to be quite ill, he sent her into the 
hospital. In the morning, her condition not having improved, he 
asked Dr. Halsted to see her in consultation with him. Neither of 
them was able to make a definite diagnosis, even after a careful 
physical examination. As I was due back shortly and the patient 
had asked for me originally. Dr. Pancoast decided that he would 
“pass the buck” to me and wait until I had seen her. 

He called me up by telephone on my return and told me the 
situation. The patient, a middle-aged, unattractive woman (this 
fact is pertinent to the diagnosis), was a practical nurse. Dr. Pan- 
coast said that her patient, whom she had nursed for some time, 
was a man who was a paralytic and bedridden. In answer to my 
questions as to her symptoms, he said she had given It history of 
having missed her period, and in order to bring it oil again, had 
brewed herself a cup or two of tansey tea, and in addition had 
taken three compound cathartic pills before retiring. She had 
waked up during the night with sharp abdominal pain and diar- 
rhea as a result of her medication, and after going to the toilet had 
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fainted. Thcn» Dr. Pancoast explained, he had been sent for 
and found her in a condition of shock with a tense and tender 
abdomen. 

“What is the diagnosis?” I asked Pancoast. 

“Neither Dr. Halsted nor I could satisfy ourselves as to just 
what was the trouble,” he replied. 

“Pancoast,” said I, “are you as innocent as you seem, or is this 
all a bluff?” 

“What do you mean?” 

“I mean just what I say.” (This, of course, was all over the 
telephone). 

“I don’t understand you.” 

“Well,” I said, “what was her object in brewing and taking 
several cups of tansey tea with the three compound cathartic 
pills? ” 

“Well,” said Pancoast, “I don’t know.” 

“Why,” said % “there could be but one reason, to re-establish 
her menstrual flow.” 

“We discussed that,” said Pancoast, “but could not arrive at 
a definite conclusion. What do you think is the diagnosis?” 

“Why, of course,” said I, “there can be but one diagnosis; at 
least that was her diagnosis.” 

“What is that?” asked Pancoast. 

“Why, a pregnancy,” said I, “probably a ruptured tubal preg- 
nancy.” 

“Oh! But you haven’t yet seen the patient. Wait until you see 
her, and you’ll agree that it can’t be that.” 

“Well, I’ll have to be shown. I’ll be right along.” 

By the time I got there the picture had changed some vvhat, and 
the patient now showed definite evidence of hemorrhage, pallor, 
rapid pulse, and sighing respiration. We took her to the operating 
room and operated as soon as possible, and found what I had 
suspected, a ruptured tubal pregnancy with the abdominal cavity 
filled with blood. 

Dr. Halsted, when told by Dr. Pancoast that I had “made a 
diagnosis right away over the telephone without even seeing the 
patient,” asked in astonishment, “Did Finney do that? Make a 
diagnosis right off over the telephone without seeing the patient?” 

“He certainly did,” said Pancoast. 

“Well,” said Dr. Halsted, “come to think it over, after all it 
isn’t so astonishing as it might appear. Of course, you and I, 
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Pancoast, wouldn’t be expected to know the significance of the 
administration of tansey tea and cathartics, but Finney, with his 
knowledge of the world, he would know.” I might add that 1 
don’t claim any special credit for the diagnosis, it was too 
easy. . . . 

During the last few years of Dr. Halsted’s life,** he developed 
attacks of severe pain in the chest and abdomen, which resembled 
very closely those of typical angina pectoris. He would be in- 
capacitated for days at a time so that he could not even get over 
to the Hospital. Occasionally he would have an attack during an 
operation and would be compelled to stop and have the Resident 
finish it for him. He was a typical doctor-patient, for during all 
this time he would not consult a medical man. The only doctor 
he would see for a good while was Dr. Welch, who never had 
been a clinician. 

He managed to get along this way for some time, feeling sure 
all the time that his attacks were anginal in character and that 
any one might be the last, until one day after an especially severe 
attack he developed jaundice. As this put a new interpretation on 
his attacks, he finally consented to have a physician, Dr. Thomas 
Boggs, called in. Dr. Boggs diagnosed the trouble at once as gall 
stones, and since the jaundice continued with increasing intensity, 
Dr. Halsted finally entered the Hospital and was"*operated on. 
This happened, much to my relief, while I was off on my summer 
vacation. Dr. Richard Follis performed the operation and found 
stones in the common duct. Considerable relief was afforded for 
a time by this operation, but subsequently the jaundice and pain 
returned, and a second operation was necessitated. This time Dr. 
George Hcuer officiated, as I was again out of the city, and an- 
other stone was removed from the common duct. However, 
by this time Dr. Halsted’s resistance had been so lowered by his 
illness that a post-operative pneumonia developed, from the 
effects of which he died on September 7, 1922. 

In the death of Dr. Halsted surgery lost one of iti most illus- 
trious leaders. He was a great teacher and trainer of sturgeons, and 
the founder of a distinct school. I feel I owe him as!my chief a 
debt of gratitude that can never be paid. I have to th|nk him for 
whatever measure of success I may have attained in|my chosen 
profession. He left a lasting imprint not only on the surgery of 
his own time, but of all time. Measured by all recognized profes- 
sional standards, he was a gregt surgeon, but he was more than 
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this. He was a great scientist and a great humanitarian as well. No 
one man possesses in his character all of the elements of greatness. 
Such a man would be a superman. Each individual in varying 
proportion has his elements of strength and weakness. Such is 
human nature. Dr. Halsted was only human, and like all mortals, 
he possessed characteristics of both. But to those who were privi- 
leged to work under him long enough to come really to know 
him, and to the chosen few of his intimates who were permitted 
to enter the inner circle of his life, he will always stand out in 
memory as the commanding figure that he was — teacher, investi- 
gator, master surgeon and benefactor of mankind . . . 

Dr. Kelly came to Baltimore from Philadelphia, where already, 
while still a young man, he had made for himself a name in his 
chosen specialty of gynecology; indeed, it may be truthfully said 
that he put tl\^t specialty on the surgical map. When asked by 
President GiTman to suggest someone for the Chair of Gynecology 
at Hopkins, Dr. Osier is said to have replied in his characteristic 
manner that he was ‘^backing a dark horse for the new post, the 
Kensington colt.” Kensington was the Hospital that Dr. Kelly had 
started, first as a private hospital, in Philadelphia. It has since 
become the well-known Kensington Hospital for Women. 

Dr. Kelly was known by his own Staff generally as “The Chief,” 
but as that title had already been pre-empted by Dr. Osier, it did 
not spread to the members of the other services. 

As a surgeon Dr. Kelly was the despair of those who watched 
his extraordinary operative technique. The facility with which 
he used his hands and handled his instruments, the assurance with 
which he successfully attacked and solved hitherto unsolved sur- 
gical problems, quickly established a reputation that drew visitors 
to the Hospital from all parts of this country and abroad. The 
skill and finesse with which he could perform the most difficult 
surgical procedures were astonishing. They were disheartening as 
well, for few could hope to equal him. He was one of the few 
surgeons whom I have known who could watch the clock while 
operating and get away with it. Ordinarily the patient suffers as a 
consequence of such a procedure, for the average surgeon, in his 
haste to beat the clock, is apt to slur over or omit some important 
detail of the operation. Not so with Dr. Kelly. His operations 
were models of skill and thoroughness as well as brevity. 
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His many contributions to his own specialties, gynecology, 
urology and abdominal surgery in general, have been epoch-mak- 
ing and have left for him a lasting name in the annals of surgery. 

1940 


From the Writings 

of William Osier 

THE MASTER WORD IN MEDICINE 

I PROPOSE to tell you the secret of life as I have seen the game 
played, and as I have tried to play it myself. You remember in 
one of the Jungle Stories that when Mowgli wished to be avenged 
on the villagers he could only get the help of Hathi and his sons 
by sending them the master-word. This I propose to give you in 
the hope, yes, in the full assurance, that some of you at least will 
lay hold upon it to your profit. Though a little one, the master- 
word looms large in meaning. It is the open sesame to every portal, 
the great equalizer in the world, the true philosppher’s stone, 
which transmutes all the base metal of humanity into gold. The 
stupid man among .you it will make bright, the bright man bril- 
liant, and the brilliant student steady. With the magic word in 
your heart all things are possible, and without it all study is vanity 
and vexation. The miracles of life are with it; the blind see by 
touch, the deaf hear with eyes, the dumb speak with fingers. To 
the youth it brings hope, to the middle-aged confidence, to the 
aged repose. True balm of hurt minds, in its presence the heart of 
the sorrowful is lightened and consoled. It is directly responsible 
for all advances in medicine during the past twenty-five centuries. 
Laying hold upon it Hippocrates made observation and science 
the warp and woof of our art. Galen so read its meatiing that fif- 
teen centuries §toppcd thinking, and slept until awakened by the 
De Fabric a of Vesalius, which is the very incamatioil of the mas- 
ter-word. With its inspiration Harvey gave an impulse to a larger 
circulation than he wot of, an impulse which we feel to-day. 
Hunter sounded all its heights and depths, and stands out in our 
history as one of the great exemplars of its virtue. With it 
Virchow smote the rock, and the waters of progress gushed out; 
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while in the hands of Pasteur it proved a very talisman to open 
to us a new heaven in medicine and a new earth in surgery. Not 
only has it been the touchstone of progress, but it is the measure 
of success in every-day life. Not a man before you but is beholden 
to it for his position here, while he who addresses you has that 
honour directly in consequence of having had it graven on his 
heart when he was as you are to-day. And the master-word is 
Work^ a little one, as I have said, but fraught with momentous 
consequences if you can but write it on the tablets of your hearts, 
and bind it upon your foreheads. 

1903 


PERSONAL IDEALS 

I have three personal ideals. One, to do the day’s work well and 
not to bother^aDbut the morrow. It has been urged that this is not 
a satisfactory ideal. It is; and there is not one which the student 
can carry with him into practice with greater effect. To it, more 
than anything else, I owe whatever success I have had — ^to this 
power of settling down to the day’s work and trying to do it well 
to the best of one’s ability, and letting the future take care of 
itself. 

The second ideal has been to act the Golden Rule, as far as in 
me lay, towards my professional brethren and towards the patient 
committed to my care. 

And the third has been to cultivate such measure of equanimity 
as would enable me to bear success with humility, the affection of 
my friends without pride, and to be ready when the day of sorrow 
and grief came, to meet it with courage befitting a man . . . 

From ^^Farc'well Address, May 2, 190$ 


BED-SIDE LIBRARY FOR MEDICAL STUDENTS 

A liberal education may be had at a very slight cost of time 
and money. Well filled though the day be with appointed tasks, 
to make the best possible use of your one or of your ten talents, 
rest not satisfied wkh this professional training, but try to get 
the education, if not of a scholar, at least of a gentleman. Before 
going to deep read for half an hour, and in the morning have a 
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book opm on your dressing table. You will be surprised to find 
how much can be accomplished in the course of a year. I have 
pot down a list of ten books which you may make close friends. 
There are many others; studied carefully in your student days 
these will help in the inner education of which I speak. 

I. Old and New Testament. 

II. Shakespeare, 
ni. Montaigne. 

IV. Plutarch’s Lives. 

V. Marcus Aurelius. 

VI. Epictetus. 

VII. Religio Medici. 

VIII. Don Quixote. 

IX. Emerson. 

X. Oliver Wendell Holmes — ^Breakfast-Table Series. 

From Aequanimitas, edition of 

Miedical Practice 

HANS ZINSSER 

HE LEARNS THAT IT TAKES MORE THAN PROFES- 
SIONAL KNOWLEDGE TO MAKE A GOOD DOCTOR 

For the young physician, there is no more painful experience than 
the sudden transition from the proud dignity of House Physician 
or House Surgeon to the desolate situation of young doctor with- 
out a practice. Yesterday, he was absolute ruler over two hundred 
patients. Assistants reported to him, laboratory workers carried 
out his orders, nurses rose when he entered a ward. There were, 
in my time, no residents between the Senior Interne and the Con- 
sulting Staff, and when the latter had made their daily rounds, 
the House Physician was the responsible head of an active service. 
The two happy years over, his last midnight rounds tnade on the 
last day of June or December, he woke up the follo'Wing morning 
a man without a job. 

In my case, I had entered medicine only with the eventual hope 
of becoming an investigator of infectious disease. But the fascina- 
tion of practical medicifte is a powerful one. Once in a hospital. 
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the feeling of power, the contact with patients, the opportunities 
to console, to comfort, and — not infrequently — actually to help, 
made a deep appeal to all that is best in youngsters of that age. 
Moreover, in those days, laboratory opportunities were rare. The 
scientific departments of medical schools and hospitals were small, 
and budgets at a minimum. There was room for a very few only; 
and even if one obtained entree to a well-equipped laboratory, the 
wages for a beginner ranged somewhat lower than those of a 
scullery maid — from two hundred and fifty to four hundred dol- 
lars a year. 

True to my early determination, I applied for one of these po- 
sitions in the Bacteriological Department of my old Medical 
School, which was presided over by two dignified, but stem 
gentlemen known to the students — ^because of their superior aloof- 
ness — as “The Jesi.” The Jesi received me kindly, and after much 
questioning and careful scrutiny of my record gave me a job 
representing ft gbod deal of work but no pay. It included, how- 
ever, a working place, the use of apparatus, and a free hand to do 
as I pleased in my spare time. Together with this, I picked up 
another job, which yielded $400 a year in real money, as Bac- 
teriologist to a hospital where I obtained, in addition, the title of 
Assistant Pathologist, unlimited pathological material, and the in- 
struction of a man who was unusually erudite and a bom teacher. 
These two jobs might easily have filled my time, but I was ambi- 
tious — I think quite properly — of contributing more adequately 
to my own support. For this reason, as well as because of a grow- 
ing reluctance to lose all contact with practical medicine, I opened 
an office in West 80th Street, together with a classmate, K. 

K. was a born doctor. He was somewhat older than I was, and 
appeared much older. He had the not unimportant asset of a blond 
moustache that looked as though it belonged to his face naturally, 
and not like the red and downy stage whiskers that were the best 
my face could bring forth on one or two vacations during which 
I had abjured the razor, hoping that I might look more like a doc- 
tor. K. was the kind of man to whom patients were drawn in ad- 
miring and confiding awe. He has amply proved all this since then, 
in his large practice in a New England city. Thanks to him, our 
office started with considerable 4 clat. Older physicians, knowing 
K.’s qualities, began to send him patients. What little I had to do, 
at first, was in the form of laboratory examinations. But every 
now. and then, even I picked up a neighborhood emergency or 
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some case that no one else wanted — chronic leg ulcers, delirium 
tremens, old people without money, and such. 

It was dull, keeping office hours. When the doorbell did inter- 
rupt my one-handed chess game (I didn’t dare to play the piano), 
it was more often than not a book agent, or som^ne visiting my 
wife, or the grocer delivering vegetables. At first, this was excit- 
ing. On the sound of the bell, I would put on my coat, straighten 
my necktie, and seat myself behind my desk with a serious ex- 
pression. When it really was a patient, I didn’t believe it until I 
had him safely sitting in my office, with the door closed and my- 
self between him and the door. 

My great fault, apart from my youthful appearance, was my 
excessive thoroughness. Most patients in those days wanted im- 
mediate directions and a prescription, after a bit of conversation. 
A physical examination they didn’t mind if they felt very sick. 
But I never let it go at that. 

The great Dr. J. had once said to me, after rounds on the private 
corridor: “My boy, you seem to know your stuff; but you’ll 
never make a good doctor unless you pay a little more attention 
to the psychology of your patients. Now, that last woman is a 
damn fool. There’s nothing much the matter with her, but she 
wants to be taken seriously. All patients, especially women, ex- 
pect the doctor to act as though they were really Sek — but bear- 
ing up bravely. Never act as though you took them lightly, and 
nev^ seem in a hurry. Whatever else you may not do, never fail 
to sit down in the sick room as though all your time were for this 
particular case. Pat the hand, and say ‘Brave little woman,’ or 
something like that. Act thoughtful; and if you don’t know what 
to say, say nothing; but say nothing deliberately and slowly, with 
an air of withholding a great deal. Then give them a good over- 
hauling, with a lot of laboratory examinations.” 

This might have worked with the Fifth Avenue practice that 
crowded Dr. J.’s office. It is also possible that I overdid it. Any- 
way, I lost the few good patients that were referred to me, by 
just this technique. 

First, I sat them down and looked at them penetra^ngly. Then, 
pad in hand, I began to ask them questions. The patifcnt might be 
bursting to tell me about a pain in his foot. “Just a minute, just 
a minute! We’ll get to that presently,” I’d say. Theh, still fixing 
him with an accusing eye. I’d begin to ask questions. “Taking the 
history,” we called it. 

“How old are you? What is your occupation? Were your par- 
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ents healthy? Is there any tuberculosis in your family? What did 
your father die of? And your mother? How old were they when 
they died? Have you any brothers or sisters? Are they healthy? 
Have you had any children? Are they healthy? Have you ever 
had any venereal disease? What! Are you sure? Do you drink? 
How much? Do you sleep well? How is your appetite? Do you 
sweat at night?” 

By this time, many of them showed signs of fatigue or indigna- 
tion. Some of them asked for a drink of water. But I gazed at them 
with disapproving severity, and began on their childhood. 

“What diseases did you have as a child? Were you precocious? 
Did you ever notice any swollen glands in the neck? Were you 
premature? Did you ever have a rash on your skin? Do your 
bowels move regularly? Do you have to take medicine for it? 
What do you take? Do you suffer from colds? Do you cough in 
the morning? po you bring up anything when you cough? Do 
you have to^fet^up at night?” 

All the time, I was taking notes. If any of the answers were un- 
favorable, I would appear to prick up my ears — the patient could 
see it in my face. Some began to look anxious. One got up and 
left at this point, the best prospect I had — she had driven up in a 
victoria. Old Dr. “Monkey” Jackson had told her I was a very 
thorough youngster. She believed ’t, but didn’t like it in practice. 

Those that lasted that long I would then proceed to examine. 
First, down the throat with a light and a hand mirror. The tongue 
was pushed down. “Say Eeeeh!”^ They gagged. Then into the 
ears with a speculum. Then up the nose, ditto. And the oph- 
thalmoscope! I was proud of that. It had cost twenty-five dollars, 
and I could see the eye grounds with it. It might disclose bad kid- 
ney, or diabetes. Then, “Will you undress, please?” The heart — 
thump, thump! I outlined it with a blue pencil. The stethoscope. 
No murmurs. The lungs. “Say one, two, three. Again! Whisper 
ninety-nine, ninety-nine. Well, fine! That’s all right.” 

“But, doctor — ” 

“Lie on this couch, please. Pull up your knees.” I percussed the 
liver. I pushed for the spleen. I palpated the gall bladder, and 
McBumey’s point, and the ovaries. “Does that hurt?” 

“You push so hard, doctor.” 

^The force of habit is powerful. A friend of mine, a throat specialist, was 
called upon to make a rectal examination in a case of lues of the larynx. He 
exclaimed, “Say Eeech!” while gazing at the wrong aperture, and lost a 
wealthy patient who thought him flippant. 
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“You can dress now. But first, step behind that screen and let 
me have a specimen of the urine.” 

Meanwhile, Fd be getting my things ready to take blood. A 
drop from the ear, for cell counts and a differential. A syringe, 
for the vein. I had just learned to do the Wassermann reaction. It 
was great fun, and I was proud of it. Every case must have a 
Wassermann done. No one tells the truth about such things. 

Few lasted through. Those few got their money’s worth — 
largely, perhaps, because they never paid my modest bills. Most 
of them walked out at one stage or another, because we didn’t get 
down to the sore foot. Some even slammed the door as they 
walked out. 

This was unquestionably the wrong technique, certainly for a 
young practitioner. K. was wiser. He allowed the patient to un- 
burden himself, asked a few pertinent questions, examined as far 
as necessary, and prescribed. 

Some years later, in a very busy office in a provincial town, a 
colleague showed me a large bottle into which all the left-over 
remains of dispensed mixtures were spilled together. In that town, 
twenty years ago, the doctors still dispensed their own medicines. 
The big bottle was marked “Bill Kelly,” after a patient who was 
an insatiable medicine tippler. When anyone who had nothing 
obvious the matter with him, but had a lot of symptoms to show 
for it, came in, he.was given a four-ounce bottle filled from “Bill 
KeHy,” to take a teaspoonful three times a day, after meals. It 
tasted atrociously and, of course, was different every day. But it 
cured a lot of cases. 

Apropos of medicine tippling, the elevator boy in my apart- 
ment, who also cleaned out the wastepaper baskets, used to take 
all the medicine that came to me from drug houses as samples. I 
found on one occasion that he had swallowed a quart of a prepa- 
ration that was recommended for irregular menstrual periods. He 
said it made him feel fine. 

We “fired” a negro cook at this time who left behind such a 
dirty kitchen that, being still young and helpful, I decided to 
clean it out myself. In a closet I found a whole case of empty 
bottles labeled: “Stimulates the reproductive organs and prevents 
tumors.” I never found out for which of these effects she was 
dosing herself. It smelled like bad whiskey. Thus have some of our 
largest American fortunes been acquired. 

The old practitioner adapts his method to the situation, with 
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psychological insight. Dr. J., who gave me all that advice about 
making a big fuss over every patient, did not follow this out with 
all of them by any means. His assistant, who occasionally sent me 
a case, told me of an old lady who had come to Dr. J. faithfully, 
twice a year, for twenty years or more. When admitted to the 
inner sanctum, she never gave the doctor a chance to say even 
“How do you do?” She burst into the room with a “Now, doc- 
tor — don’t move. I don’t want you to examine me. Don’t ask me 
any questions. Just write me a prescription for that brown tonic 
you gave me last year.” She always got it, paid her money, and 
went out satisfied. Another, a younger woman who adored Dr. J., 
— as most of them did, — he dismissed one day, after a short con- 
versation and a look at her tongue, saying: “Don’t worry, my 
dear. You’ll be all right. Just keep your bowels open and always 
wear mauve.” 

I might, o^ oqurse, have learned this sort of thing if I had stuck 
at it long enough. But in the two years that I was a private prac- 
titioner I never got over the fear that if I didn’t go into every 
possibility I might be overlooking some hidden danger that hung 
over my patient’s unsuspecting head. And often the patient, who 
may have come in for the simplest kind of advice, sensed my own 
nervousness and rushed off to another physician for just the kind 
of overhauling I was about to give him. 

Nevertheless, my method was professionally correct — ^if I had 
only been more adroit about it. It certainly saved me from the 
kind of thing that happened to a friend of mine who leaned rather 
too much toward “snap diagnosis.” A middle-aged man, a coach- 
man, came to see him one day, complaining of a stiffness and 
soreness in the throat. My friend looked into his mouth, saw a 
little redness, and prescribed a gargle. The next day, the man was 
back. His throat was still sore, and much more stiff on swallowing. 
Again the look in, a painting of the throat with iodine in glycerine, 
and a reassuring pat on the back. Two days went by, and back 
came the coachman. This time, he said he had difficulty in open- 
ing his mouth for examination. “You know, doctor,” he said, “if 
you didn’t say I was all right. I’d think I might have lockjaw.” 
“Good God, man!” cried my friend in consternation. “Why 
didn’t you tell me that in the first place?” . . . 

I had done my reluctant duty as an accoucheur with a con- 
siderable number of ambulance and hospital babies, and felt that 1 
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had mastered at least the first principle, the Fabian strategy of 
“watch and wait,” with reasonable skill in the rudiments of ma- 
nipulation. There is quite a difference, psychologically at any 
rate, — which the institutionalized doctor will never understand, — 
between that sort of thing and handling one’s f!|st private case. 

Obstetrics is not the pleasantest of medic^tl occupations, al- 
though it pays well and is one of the things that the young physi- 
cian with any kind of practice can count on as a financial backlog. 
Yet it takes a great deal of time and means a lot of night work. 
While the statement may not be statistically correct, it does seem 
to the medical man as though the large majority of all babies were 
born at night. An observant medical student in my class once 
asked one of our instructors about this. “Dr. V., why is it that 
most children are born at night?” Dr. V., who was something of 
a wag, replied: “Well, my boy, that’s simple. It takes just nine 
months.” . . . 

My own first obstetrical case . . . was sent me by a colleague 
who was still himself taking all the obstetrics that came to him 
with money. Those who had little or nothing and wouldn’t go to 
a hospital, he referred “for experience,” as he called it, to begin- 
ners like myself. This one lived in a two-family ^ame house in 
East 173rd Street. My office was in 8oth Street on the West Side. 
There were no automobiles — and if there had been, I could not 
have afforded one. To make my visits, I had to take the streetcar 
from 80th Street to 59th Street, another one across to the Third 
Avenue Elevated Railroad and proceed on this to i66th Street, 
whence I walked north and west fifteen minutes up a steep hill. I 
mention these details because the case, a “first delivery,” was very 
nervous, although not more so than I was myself. In consequence, 
there were a great many false alarms during the two weeks pre- 
ceding the actual event. Every time there was the slightest twinge, 
the grandfather was sent out to the neighboring drugstore to call 
me on the telephone. His usual formula was, “I ddn’t think it’s 
anything, but maybe you’d better come up.” I mad< three round 
trips within twenty-four hours a week before the cHUd was bom. 
The unusual thing about the case was that both fath^ arid mother 
were deaf and dumb. They spoke to each other witft their hands, 
making weird sea-lion noises, and it was only from the expressions 
on their faces that I could gather that I seemed far too young, that 
they didn’t think much of me anyway, but that they couldn’t 
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afford anything better. When there was finally no doubt that 
things were beginning to happen, they were very much fright- 
ened; and the gesticulations and the noises of animal panic added 
to my tension. During the last forty-eight hours, I canceled all 
other engagements and lived there, snatching an occasional nap 
on a horsehair sofa that seemed stuffed with steel wire and had 
leaked. In the early stages, when pains were not too frequent, I 
soothed my disturbed nerves by walking around the block, ac- 
companied by the grandfather. He — good man — was much sorrier 
for me than he was for his daughter, and consoled me by saying: 
“Now, doctor, don’t worry. Everything’s going to come out all 
right. There’ve been lots of babies in our family, and nothing ever 
happened.” Towards the end, I felt that the final stage was lasting 
much too long. I prepared a forceps by boiling it on the kitchen 
stove, and then went out to telephone to K. to come up and help 
me. He was ou^. It took five or six telephone calls in various direc- 
tions to locate him. When I finally got back to the house, I was 
met in the hall by the beaming grandfather, who said: “Hurrah, 
doctor! It’s a fine big boy! He was born about five minutes after 
you left,” 

When I made up my books, such as they were, I found that I 
had averaged about twenty-three cents a call on this case. Each 
trip back and forth cost me thirty cents in carfare. . . . 

Early in my medical career I developed a deep and lasting ad- 
miration for the old-fashioned, self-reliant country practitioner, 
the “horse and buggy doctor” so sympathetically described in the 
recent book by Dr. Hertzler. While a medical student in New 
York, I was accustomed to recuperate from strenuous days and 
nights under a lamp by spending occasional week ends on my 
father’s farm in Westchester County. I slept in a cold house, with 
a wood stove in my bedroom, stoked till the lid glowed red, with 
my collie dog keeping my feet warm. All day and into the night 
I would ride the horses — each one in turn — across country over 
the snow-covered hills. Those were unforgettably lovely vaca- 
tions. The utter loneliness of the big house (the farmer lived at 
the other end of a beech wood), the nights silent except for the 
cracking of the frozen branches of the big trees in the wind, the 
brittleness of the air and the incandescent brilliance of the stars! 
And the rides! Physical fitness that could spend itself on three 
successive unexercised horses, and the spiritual peace that only a 
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good horse or a small boat at sea can give — the white landscape, 
woods and fields crisp, cold, and lifeless except for the silent testi- 
mony of tracks in the snow, an occasional squirrel and, once in a 
while, a flock of crows angrily clamoring away from a leafless 
perch. I knew all the paths and openings and the bidden spots in 
the birch woods where, in the summers, I hunted birds; where the 
foxes went to earth; and where, among the big rocks on Piano 
Mountain, one could get a glimpse of the Hudson. I still remem- 
ber those rides as among the happiest gifts of a Providence that 
has been munificent. Often, galloping through the fields and 
across the hills between snowbound villages, I would see far off 
on the valley roads the familiar “cutter” sleighs of our local doc- 
tors — ^Jenkins and Hart — answering calls that often meant hours 
of driving and small fees, irrespective of roads or weather, with 
an unfailing and expected fidelity not demanded of the rural de- 
livery. Sometimes I would meet one of them, whiskers frosted, 
nose red and dripping, with not much more showing than these 
between the fur cap and the muffler. Always they stopped for a 
chat, to tell me about the case and exchange medical gossip — for 
they treated me as a professional equal who was getting things 
they wished they had time to catch up with. For their difficulties 
made them modest; whereas 1, with the arrogance o£ a young and 
silly student (arrogance, being a state of mind, I have noticed is 
always intensified by sitting a horse), was just a trace patronizing. 
I lost all that as a matter of course when I tried to practise by 
myself. But a good deal of it was jarred out of me by the episode 
of Dr. Kerr. 

Dr. Kerr is now dead. He is probably forgotten by all but a few 
old farmers’ wives. He had neither fame nor more than a frugal 
living. He was probably unhappy, while he lived, not for the 
reasons mentioned, but because he never could do for his people 
as much as he wanted to do. He practised in St. Lawrence County, 
near Chippewa Bay. His office was a little surgery extension of a 
small village house. He was tall, thin, and very dark, with hairy 
wrists, a big nose, a bushy moustache, and kind, tired' brown eyes. 
I was camping on my island in the bay and was known to the 
grocer in the village as a young doctor from New Y0rk. One day 
at about 4 a.m. a motorboat approaching my island aroused me 
and the grocer’s son shouted through the fog and drizzle that Dr. 
Kerr needed my help in a difficult case. He landed while I dressed, 
and we were off four miles to the village. There Dr. Kerr was 
waiting for me with his buggy. I had never seen him before and 
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he impressed me, in my young self-confidence, as probably a poor 
country bonesetter whom I would have to show how a case 
should be handled. This, however, lasted only until we were 
bumping along a muddy country lane and he had begun to tell 
me about the patient. 

It was a woman, a farm hand’s wife, who was having her first 
baby. She had developed eclampsia seven months along, and the 
child had died. She was having convulsions. The problem was to 
deliver the dead baby from a uterus with an undistended cervix, 
and the mother dangerously toxic. At this point, I was thoroughly 
scared. I had had training at the Sloane Maternity, but this was a 
“high forceps” under difficulties, a case for Professor Cragin in a 
well-equipped operating room, with an assistant and two or three 
nurses. 

We drove about four miles into the river flats. I could see the 
little unpainted cottage next to a haystack a mile away. I offered 
no suggestion"* tvhile I was trying to recover my old ambulance 
courage. He didn’t ask me any questions. 

The place was a picture of abject poverty. The husband, a 
pathetic little bandy-legged, redheaded fellow in tom overalls^ 
was waiting at the door, anxious and silent. The kitchen was a 
mess from his efforts at housekeeping. In the next room the 
woman, half-conscious, her bloated face twitching, lay on a dirty 
double bed, on a mattress without sheets under an old quilt half 
kicked off, leaving her almost naked. 

While I stood looking at her with frightened sympathy. Dr. 
Kerr unpacked his bag. Without asking me to do anything, he 
filled a wash boiler with hot water from a kettle, added a little 
lysol, and put on his forceps to boil. Then he took off his coat, 
rolled up his sleeves, filled a basin, and began to soap and lysol his 
hands. Not until he was doing this did he speak. 

Then he began to give me directions. In a few minutes I was 
cleaning up the patient, spreading clean towels under her, prepar- 
ing a chloroform cone and jumping at his words as though in 
Dr. Cragin’s clinic. With no essential help from me, he performed 
as neat a cervix dilation and forceps delivery as T had ever seen. 
When, after the long and arduous task, wiiii everything complete 
as possible, he began to clean up, he didn’t even thank me. He took 
it for granted that, being a doctor and being in the neighborhood, 
I was on call. It was his only compliment, except for a friendly 
smile. 

He asked me to stay there the rest of the day while he made his 
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rounds, gave me a few directions, and left a sedative. Then he 
went out, patted the husband on the back, and drove away. The 
woman recovered. Dr. Kerr, I heard later, spent the first two 
nights after this on a rocking chair, drinking cider with the hus- 
band, and napping when he could. His fee, I also heard, accepted 
to please the husband, was a peck of potatoes. 

Some time later, I had occasion to ask him to open a boil on my 
neck. He sat me down in a chair, wiped my neck with alcohol, 
took a knife out of a little leather case, wiped that with alcohol, 
and let me have it. I made no suggestion whatever. I saw him 
often after that, and I sincerely hope — even now — that he 
liked me. 

One of Dr. Kerr’s colleagues from up near Ogdensburg, whom 
I had met at this time, did a most extraordinary thing. I met him 
on the river one day when we were both fishing off the head of 
Watch Island. Just as I came in sight of him as I rounded the 
point, he pulled out a magnificent pickerel. 

“Good for you, doctor!” I shouted to him. 

“What d’ye think, young feller?” he called back. “I caught that 
fish with a nice fat appendix I took out this mornin’.” 

Speaking of Dr. T. reminds me of a case in which I was credited 
with saving a life under peculiar circumstances. While still House 
Physician at the hospital, during Dr. T.’s visiting period, we had 
a poor fellow on the male ward who appeared to suffer from ad- 
vanced nephritis. Dr. T., as I have remarked, was a virtuoso at 
compounding drugs. During his short annual reign of three 
months, the order sheets of every patient were covered with the 
red ink in which medication orders were entered. They got some- 
thing or other “t.i.d.” (three times a day), other things with meals, 
something else on waking up, another before the lights went out, 
and a few odd pills or injections “p.r.n.” {pro re nata). Many of 
them had to be waked out of sound sleep to get one of his “black 
draughts” or “blue pills” or “brown decoctions” — all of them 
proudly originated by the Chief himself, and most ofithem quite 
complicated, with strong medicaments. The particulai|old boy of 
whom I write was getting a formidable sequence of [daily doses 
and was slipping out of our hands — ^taking it patiently^ with good 
humor and courage. We all liked him, and during hi$ month on 
the ward he became a favorite. One night, when he was pretty 
low, I was making my midnight rounds with the ward nurse. We 
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Stopped at his bed and held a whispered conversation. He was in 
bad condition, the nurse said, and she didn’t think he’d last long. 
She hated to force all that medicine down his throat. It bothered 
him and didn’t seem to be doing him any good. 

“All right,’’ I said. “He’s going to die soon anyway, and we’ll 
stop all medication. Just leave the orders on the chart, and we’ll 
steer the old boy around him as well as we can. Give him any- 
thing he wants to eat, within reason, and a shot of my Scotch 
when you come on at night. I’ll bring you a bottle. He might as 
well die happy.” 

From that moment, our friend began to improve. Pretty soon, 
by respectful and adroit suggestion, I arranged to have official 
sanction for the omission of one pill and “draught” after another. 
In two weeks our patient began to sit up in bed for extraordinarily 
hearty meals. In three weeks he was up — his old self, he said. In 
four, he was caj^t and I forgot about him. 

The sequel came one Sunday afternoon during the following 
winter, when I was sitting in my office. The doorbell rang, and in 
walked a short, fat, ruddy man of about sixty, behind him a 
shorter, fatter, and ruddier boy of twenty or so. Neither of them 
did I recognize. Yet the older man stuck out his ham of a hand 
and said: “God bless you, doctor, how are you?” Then I sud- 
denly remembered him. “I hope you’re not sick again,” I said. 

“Oh, no, doctor! I’m fine. I just brought in my son” (who, 
apparently in the horse business, was embarrassedly rolling a flat- 
topped derby in one hand while he kept adjusting a white piqu6 
tie with a horseshoe pin) “to show him the man who saved my 
life. You remember, doctor, that night in the hospital when I was 
nigh dead? You came around about midnight with the nurse. I 
was feelin’ awful low, an’ everybody thought I was goin’ to die. 
I was thinkin’ so my own self. You thought I was sleepin’, but I 
wasn’t. I was just pretendin’. You had a long talk with the nurse 
in front of my bed an’ then you give her some orders. From that 
minute, I begun to mend. 

“This is the man, my boy, as pulled your Pa out of the claws 
of the Reaper,” he said poetically. 

I was at that time beginning to become deeply interested in 
that disease which is called by a venerable French writer ^*une 
punition divinement envoyee aux honrmes et aux femmes pour 
leur^ paillardhes et incontinences dSsordormee!?^ ; by Sytz of 
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Pforzheim, on the other hand, “die bosen Franzosen^'; and by 
Goethe, with his prophetic vision, — considering the wormlike 
appearance of the Treponema pallidum ^ — “rfer Wurm in der 
Liebe.^* I was to spend a number of subsequent years on this 
malady, in an effort to gain insight into the properties of the 
strange microorganism which the great Schaudinn had discovered. 
For the time being, I was engaged in introducing the so-called 
“Wassermann reaction” into the laboratory practice of St. Luke’s 
Hospital. This reaction, in its original form, was based on a prin- 
ciple too technical for these pages, established by the Belgian 
bacteriologist, Bordet, and taught to me, out of the kindness of 
his heart, by my friend Noguchi, in whose room at the Rocke- 
feller Institute I sat for hours to pick up what I could. According 
to the old technique, one of the reagents required for this reaction 
was tissue from heavily infected syphilitic organs. And the most 
heavily infected organs known to medicine are those of stillborn, 
syphilitic babies. 

Accordingly, I had a standing order at the Sloane Maternity 
Hospital that syphilitic babies were to be kept for me. And when- 
ever one of these coveted treasures appeared, it was put into a 
large paper bag on which my name was written, and I was notified 
by telephone. I would then stop at the hospital onjny afternoon 
journey to St. Luke’s, tuck my prize under my arm, and proceed. 

On the occasion, of which I write, I received the happy news 
that ^‘pne of your babies,” as the facetious head nurse called them, 
was ready for me. I was just about to leave my laboratory for a 
luncheon meeting of the newly formed Society for Cancer Re- 
search, which was to take place at a downtown hotel. It was only 
natural, therefore, since I was due at the hospital after this meet- 
ing, that I should stop to pick up my baby and take it to the meet- 
ing with me. 

The society was not a large one. At the hotel, therefore, a con- 
venient bedroom had been assigned for hats and co$ts. Arriving 
late, I shoved my paper bag under the bed, laid hat and coat on 
top of the bed, and went to my place at the table. It was not a 
very thrilling meeting. There were hardly any ideis, and those 
there were were neither new nor very intelligent. But I was very 
young, and proud of being present; and I listened to every word 
spoken by my elders with hopeful attention. One or two of the 
speeches were needlessly long. And when the meeting broke up 
I found that I was at least an hour behind my usual schedule. I 
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rushed to the improvised cloakroom, picked up my hat and coat, 
and ran out to the subway. I had an incubatorful of work waiting 
for me, an autopsy to perform, and cultures to examine. Toward 
the end of the afternoon, an interesting case turned up on one of 
the wards, and I was asked to make several examinations, includ- 
ing a blood culture. It was not until 8 p.m. that I got home to a 
late supper, and not until 8:15 that suddenly, gazing into my 
soup, I exclaimed, “Good God — the baby!” When I remembered 
that my name was plainly written on the bag, I began to sweat. 
My appetite left me. It was not easy to decide what to do. I still 
remember to this day the number of the room. It was 217. I 
couldn’t very well call up the clerk and say: “Look here — ^I for- 
got a dead baby under the bed at 2 17. Take care of it for me.” If I 
went down there, what could I say? On the other hand, I couldn’t 
very well leave the baby where it was, if only for aesthetic 
reasons. Yet if my name — good God! — had not been on the bag, 
this is what— in the state I was in — I might have done. It would 
have made a first-rate police mystery, and in the end, with suffi- 
cient publicity, might even have proved amusing. However, my 
name was on the bag. By this time it was 8:30. 

I got into a cab and went down to the hotel. It needed all the 
little courage I had left to address the room clerk. I tried to be 
what is called nonchalant. 

“I wonder whether you could let me go up to room 217,” I 
said to the young man at the desk. “I was at the cancer meeting 
to-day, and I left something behind when I took my hat and coat 
out of that room.” 

The clerk, I thought, didn’t seem to like my looks. Perhaps it 
was just my nervousness. He said that if anything had been left 
behind, it would have been reported by the chambermaid who 
had cleaned up. What was it I’d forgotten, anyway? “A package,’* 
I called it. 

“Hey, Miss White,” he called over his shoulder. “Was a pack- 
age reported left in 217 this afternoon?” 

Miss White, who sat behind a glass partition, fumbled about in 
a pigeonhole, read three or four paper slips, and said: “No. 
Nothing reported to me.” 

Could I see the chambermaid? It was a very important package 

“She went off duty at seven. Back in the morning.” 

Could I go up and have a look around the room? 

“The room’s been taken.” 
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Could I ask the people now in it to let me look around? 

He guessed “they went out to the theatre. Young couple from 
Milwaukee.” 

I had not stopped sweating, but now I sweated harder. The 
clerk looked at me suspiciously, I thought. “May 1 ask who you 
are?” 

I told him. I looked pretty young for a doctor. Obviously, he 
didn’t believe me. 

“Do you mind if I call up the room and see if they’re in?” 

Reluctantly, he consented. Their name was Richards. 

“Hello, is this Mr. Richards?” I asked. 

“What do you want?” answered an excited voice. 

Here I made another mistake. I should have explained what I 
wanted; but aU I could think of was to get into that room. 

“May I come up to see you a minute?” 

I heard a whispered conversation, — “Ask him who it is,” — 
then: — 

“Who are you?” 

“You don’t know me.” I said the wrong thing again. “I just 
want to see you a minute.” He hung up abruptly. 

“He told me to come up,” I reported to the clerk, and went 
right up, I didn’t bother about the elevator, and I went three steps 
at a time, I knocked at the door of 217. 

“Who’s there?” . 

“Itfs the man who called you on the telephone.” 

“What do you want?” 

The door was opened a crack and I saw the pale face of a 
frightened man with a chin beard. I shoved my foot against the 
crack. He pushed, but couldn’t close the door. 

“Better let him in, Frank. We can prove we’re innocent,” I 
heard in a woman’s voice. 

We stared at each other through the crack. “Stop pushing,” 
said the man. “Don’t resist him, Frank” — the wor^an’s voice. 
Frank weakened. The door opened, and I slipped in. > 

On the bed sat a stout woman in a kimono. She was^uite hand- 
some, I noticed later, but now there were signs of tecent tears 
and her hair was in disorder. She stared at me. At herffeet on the 
floor was my bag. She looked at it and shuddered. ^ 

I turned and closed the door. The bellboy had followed me up. 
I could hear him in the hall. As I turned around, the husband 
confronted me. He was in. his shirt sleeves, suspenders hanging. 
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His chin whiskers stood out like the hair on the back of a fright- 
ened cat. 

“Look here,” he said, ‘Sve can explain all this, though you may 
not believe it.” 

“Good Lord, man, there’s nothing for you to explain.” 

They hadn’t seen the name on the bag. 

“Do you mind if I sit down?” — my knees were shaky. I told 
them my story. As I told it, I could see them gradually relax. 
Then, as I finished, Mrs. Richards began to laugh. First she 
laughed silently, with her face only. Then she began to make a 
noise, and the laughter spread down to her shoulders and chest. 
Then her whole body began to laugh, and she shrieked. She fell 
backward on the bed, writhing and shaking as though in a con- 
vulsion, stuffing the pillow into her mouth. Then her husband 
began to laugh. He leaned against the door, and his big shoulders 
made it rattle.^At first, I didn’t know whether to laugh or to cry. 
Then I laughed. We tried to speak, but we couldn’t. There were 
tears in our eyes, and every time one of us stopped laughing, the 
sight of the others started it over again. Finally, we recovered, 
and Mr. Richards ordered a round of highballs. When I left, we 
were old friends but every time they looked at me, they started 
to chuckle. 

As I walked out of the hotel with my “package” under my arm, 
I felt the clerk’s eyes boring into my back. But now I didn’t care. 
I took the subway to the hospital, clutching my baby, and — once 
there — I put it into the ice box. 

I heard from the Richardses a year later. They had a real baby 
of their own. I still hear from them from time to time. They are 
among my most grateful patients. 

My private practice did not grow. At the end of the first year 
my collections had amounted to about eleven hundred dollars, my 
uncollected bills to almost the same sum. My expenses had been 
about six thousand. Probably I would never have made a success- 
ful practitioner. My heart was in the laboratory. And when I was 
offered a full-time position in the Bacteriological Department of 
the University, I jumped at the chance, and felt that my true 
career had begun. 
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Leprosy in the Philippines 

VICTOR HEISER 

Hundreds of thousands of lepers still exist throughout the world 
as social pariahs, thrust out of society because they have, through 
no fault of their own, contracted a repulsive disease. Far beyond 
their physical suffering is their terrible mental anguish. No crim- 
inal condemned to sohtary confinement is confronted with such 
torture and loneliness. Shunned by friends and acquaintances, 
who are in terror of even coming within speaking distance, the 
unfortunate victims soon find themselves alone in a world in 
which they have no part. The few who come in contact with 
lepers instinctively draw back from them, so that normal social 
relationship dies at birth. Patients, when avoided by everybody, 
sit idle and brood; a human being devoid of hope is the most ter- 
rible object in the world. 

The treatment of cases of leprosy today is sometimes as in- 
human as in former times. In India a leper is often cast out by 
his own relatives, and has to go to the government for relief. The 
Karo-Bataks of the £ast Coast of Sumatra expel a leper from their 
villages, and at night surround and set fire to his hut, burning him 
alive. The Yakuts of Siberia, in their great terror of leprosy, force 
the leper to leave the community, and he must henceforth live 
alone unless he finds some other leper to keep him company. 

Even in the United States lepers have not always been treated 
kindly. The people of a West Virginia town, when they once 
found a leper, placed him in a box car and nailed the door shut. 
The train departed. It was in the middle of winter, and before the 
door was finally opened, the man had starved and frozen to 
death. . . . 

Leprosy never breaks fresh ground unless it has been introduced 
from without by a leper; and a sure and safe way of >stamping it 
out is by isolation. For example, lepers were unknown in Hawaii 
until 1859, but thirty-two years later one out of thirty of the 
population was leprous. A Chinese introduced the disease into 
New Caledonia in 1865, and four thousand cases grew up in 
twenty-three years. The first instance in the Loyalty Islands was 
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in 1882, and on one tiny islet six years later there were seventy 
cases. 

Leprosy begins insidiously, progresses slowly, and may last for 
twenty or thirty years. Aretaeus, a Greek physician of Cap- 
padocia who came to Rome in the First Century a.d., wrote an ac- 
count of the disease which holds true today: 

“Shining tubercles of different size, dusky red or livid in 
color, on face, ears and extremities, together with a thickened 
and rugous state of the skin, a diminution or total loss of its 
sensibility, and a falling off of all the hair except that of the 
scalp. The alae of the nose become swollen, the nostrils dilate, 
the lips are tumid; the external ears, especially the lobes, are 
enlarged and thickened and beset with tubercles; the skin of 
the cheek and of the forehead grows thick and tumid and 
forms large and prominent rugae, especially over the eyes; 
the hair t)/ fchc eyebrows, beard, pubes, and axillae falls off; 
the voice becomes hoarse and obscure, and the sensibility 
of the parts affected is obtuse or totally abolished, so that 
pinching or puncturing gives no uneasiness. This disfiguration 
of the countenance suggests the idea of the features of a satyr, 
or wild beast, hence the disease is, by some, called satyriasis, 
or by others leontiasis. As the malady proceeds, the tubercles 
crack and ultimately ulcerate. Ulcerations also appear in the 
throat and nose, which sometimes destroy the palate and 
septum, the nose falls, and the breath is intolerably offensive; 
the fingers and toes gangrene, and separate joint after joint.” 

Anesthesia among lepers is extremely common. I have often seen 
a lighted cigarette burning into the lingers of a leper without his 
being at all aware of it. Even the odor of burning flesh did not 
attract his attention because the sense of smell was also gone. 

Anesthetic leprosy attacks the trophic nerves, which carry im- 
pulses throughout the body, causing the blood to bring essential 
elements to damaged tissue. Ordinarily, if the fingers of a well 
person are merely drawn across a piece of paper, a few surface 
cells of the skin are rubbed off. But nature telegraphs by means of 
these trophic nerves to headquarters that tissue has been removed, 
and at once the blood supply opens, the repair is made, and the 
hand heals. But this telegraph system in lepers is completely out 
of order. Nature is not aware that any cells have been removed, 
and the result is they are not replaced, but are gone forever. 
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Lepers frequently have worn their hands down until they are no 
more than bats. 

Wounds in anesthetic cases heal with great difficulty. A slight 
injury, such as caused by running a thorn in the foot, often starts 
an unhealable ulcer that produces a deep hole and discharges foul 
pus. We keep such wounds dressed and try to mak6 them bleed, 
but the ulcers often become so bad that the bone is exposed and 
the feet often have to be amputated. A characteristic lesion is 
interosseous atrophy, where the tissue between the bones at the 
back of the hand is absorbed. 

The anesthesia is not accompanied by paralysis, because the 
motor nerves are not affected and still retain their functions. The 
nerves of the eye are sometimes attacked, often resulting in fright- 
ful suffering from iritis. The larynx may be affected and the voice 
becomes hoarse. 

Leprosy is horrible to live with and difficult to die with. Death 
seldom comes unless from some other cause. The average life of 
a leper is probably about ten years after the disease first becomes 
apparent. At Culion a pathological survey of the causes of death 
showed that twenty-four percent died of tuberculosis and sixteen 
percent of nephritis. The mortality at the colony was high, but it 
was believed to be materially lower than it would have been 
among these people in their homes. Many of them had been beg- 
gars and wholly dependent upon public charity for their living. 
The great majority of cases during the early years were so far 
advanced when admitted that they were practically beyond 
human aid. 

There are usually two male for one female leper. Why this is 
^o no one has been able to tell. When I visited any leper colony 
for the first time, I used to ask, “How many men have you?” 

“We have two hundred.” 

“Then you have one hundred women.” 

The invariable reply was, “Yes.” 

Gerhard Armauer Hansen, a Norwegian doctor of B|rgen, in 
the early 1870’s first proved leprosy due to a bacillus. This mi- 
crobe, which usually grows in bundles of rectilinear sticks re- 
sembling the Qiinese puzzle, is too small to be seen with the naked 
eye. Whenever this bacillus can be demonstrated in thfc tissues, 
it may be stated beyond question that leprosy is present. Scientists 
have tried to advance the study of leprosy by attempting to trans- 
mit it to guinea pigs, Japanese dancing mice, rats, and monkeys. 
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but without success because no animal contracts it. They have also 
attempted to isolate and cultivate the lepra bacillus in the test 
tube. Many have claimed to have succeeded, but their claims so 
far are open to question because the experiment could not be 
satisfactorily repeated by others. . . . 

When I became Director of Health of the Philippines I realized 
that one of my most important duties would be to isolate the 
lepers whose numbers were estimated anywhere from ten to 
thirty thousand, although officially a little less than four thousand 
were recorded. There were twelve hundred new cases developing 
every year and practically nothing was being done about them. 

Segregation is always cruel. We did not want to separate hus- 
band and wife or children and parents. But segregation is cruel to 
relatively few whereas non-segregation threatens an ertfire people. 
I believed that isolation not only protected others from contract- 
ing leprosy b^t, furthermore, was the most humane solution for 
the leper himself. Instead of being shunned and rebuffed by the 
world, he could have an opportunity to associate with others of 
his kind in pleasant relationship. In the Philippines the lepers were 
sensitive and proud and quick to notice any infringement upon 
their human rights. 

Among the Filipinos family ties are unbelievably strong. Every 
step would have to be taken most tactfully; otherwise the Filipinos 
would conceal their lepers, or even actively oppose segregation. 
First, the colony would have to be prepared, and, then, the 
Islanders would have to be educated to the benefits of the plan. 

Almost at the very inception of the civil government, negotia- 
tions had been carried on which led to the setting aside of Culion 
Island for a leper colony. Culion is one of the Calamianes group 
between the Sulu and China Seas, two hundred miles southwest 
of Manila. It is twenty miles long and twelve miles at its widest 
point. The population was then about eight hundred; more than 
half were harmless, wild Tagbuanas, without fixed abode or title 
to land beyond that of possession. Outside the town of Culion 
there were only eight small houses. . . . 

The problem of Culion was one of the most arduous which 
faced me when I took office. I became wholly* responsible for the 
undertaking, which proved more difficult than I could ever have 
anticipated, even in my wildest dreams. The actual building began 
in 1905. Every imaginable type of social question presented itself. 
Not only houses and a hospital had to be constructed and separate 
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quarters for the non-lepers built, but streets had to be laid out, 
wharves constructed, buoys planted, a sewer system installed, 
amusement halls and a postofHce planned. Arrangements had to 
be made for public order, for municipal ordinances, for banking, 
and for disinfecting letters. . . • 

In May, 1906, we prepared to transfer the three hundred and 
sixty-five inmates of the San Lazaro Hospital at Cebu to Culion. 
Often, before and afterwards, we had to contend with fear. A 
government boat had been set aside for the purpose, but as we 
were about to sail the entire crew deserted. Only the chief engi- 
neer and the skipper, a Maine Yankee named Tom Hilgrove 
stuck to the ship. Even after a new crew had, with great pains, 
been assembled, I had qualms about setting forth over the treach- 
erous waters of the China Sea, because the skipper had fortified 
himself with such huge quantities of alcohol. But he was so good a 
navigator that he was equal to all emergencies, and we arrived 
safely at Culion, where Father Valles, a Jesuit priest, and four 
Sisters of the order of St. Paul de Chartres were on hand to re- 
ceive the lepers. 

I wanted to popularize Culion so that the lepers who were at 
large would come there willingly. I had photographs taken of the 
colony, and even moving picture reels made, a great achievement 
in those days, showing how attractive it was. I invite(fieaders of 
public thought to come to the Island, trusting they would write 
home about it to their friends. Agents were sent to the various 
towns to explain the purpose of Culion, and tell the lepers what 
they would find there, the type of house they woud live in, the 
food they would eat, and the facilities for treatment. The Filipino 
is cautious, and not many came at first. But those who were per- 
suaded found they were much better off than at home. The first 
two years we received enough volunteers to tax all our re- 
sources. . . . 

In the early days the very word leprosy struck unreasoning 
terror into the hearts of those suspected, and a number went into 
hiding. There was a young leper girl in Cebu whom tjie local 
authorities were never able to produce when we arrivcd| Finally 
her brother was stricken and taken to Culion. On our rifext visit 
she gave herself up voluntarily. When I asked her how. she had 
duded us so long, she explained that the telegraph operator was 
her friend, and Imd informed her in advance when we were due. 
She would then speed away to a cave back in the hills where she 
had always had enough food cached to last her until we had gone. 
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I have never seen remorse that equaled hers. Her heart was 
broken. I used to talk with her each time I visited Culion, and each 
time she would say to me, “I thought I was fooling you and all 
the time the only person I fooled was myself. I infected my 
brother, and if only I had given myself up it would never have 
happened.” 

One of our most prolific sources of information as to evaders 
was the anonymous communication. If a Filipino wants to secure 
revenge on an enemy, he spies upon him until he discovers some 
evidence to report to the authorities. Curiously enough such 
delations as we received were, in the main, correct. On one occa- 
sion we were told that if we were to go to a certain house in the 
center of Manila, and knock three times, and then again once, a 
trap door in the ceiling would open, and there we >^ould find a 
leper. We followed these instructions, and found the leper. Some- 
body had a grudge against his family, and was trying to get 
even. .... ^ 

The Filipino is also likely to be unscrupulous when he is 
attempting to secure a political advantage. When I arrived one 
day at a small town, the mayor reported he had all the local lepers 
ready in waiting. On the way to the detention building one of 
the prominent citizens approached me and asked me to help him, 
saying his daughter, who was perfectly healthy, had been shut up 
with the lepers. Since this was a very common story, I was not 
particularly impressed, but told him I would look into it. 

I was somewhat surprised to find that he was right. His daugh- 
ter, a beautiful girl, had been herded into camp with real lepers, 
although she had not the slightest sign of the disease. I ordered 
her released and then demanded of the local health officer, “Why 
did you lock her up?” 

“The mayor told me to, and I have to obey his orders.” 

“But what reason did he have?” 

“Her father is a candidate. The present mayor thought he could 
win the election if he could brand his rival’s daughter with the 
stigma of leprosy.” 

At the very inception of gathering up the lepers it became our 
fixed policy not to confine anyone at Cidion from whom leprosy 
bacilli could not be recovered and demonstrated by microscopial 
examination. Filipinos had so many skin diseases that an occasional 
mistake might easily have been made in diagnosing non-lepers 
a$ lepers. We never placed anyone on the ship until from three to 
five leprosy experts, acting as a Board, were unanimously satisfied 
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that the man or woman had leprosy. If wc erred it was on the 
side of safety, but, as far as I Imow, no mistake was ever made. 
The reason more cases are now being found is that since those 
days many refinements in diagnosis have been made. The more 
recent complete knowledge is of great value because the early 
stages of the disease are the most infective. 

For the clinical examination of the anesthetic form the suspect 
was blindfolded. Then his skin was touched with a cotton swab, 
a feather, a camel’s hair brush, or a paper spill, and he was asked 
to indicate where he had been touched. The head and the point 
of a pin were pressed alternately against suspected spots, and 
the patient was asked which caused the more pain. Test tubes, 
one filled with hot water and the other with cold, were held 
against his skin, and he was asked to tell which was warm and 
which was cold. Finally, a scraping was taken from the septum 
of the nose with a blunt, narrow-bladed scalpel, and put under 
the microscope. . . . 

Often lepers had been confined in a barbarous manner by the 
local officials at the outskirts of towns. Once when we arrived in a 
province we found them in an abandoned warehouse, where they 
had been shut up for weeks pending our arrival. Some were 
literally rotting away. I had several doctors with me, most of 
them long experienced in work of this kind, but they became so 
nauseated by the foul stench from the gangrenous, putrescent 
ulcers that they could' hardly bring themselves to handle the 
patients. One old woman in particular was no more than a mass of 
decaying flesh, rotten as a corpse long exposed; she looked as 
though she were going to fall to pieces. It was with the utmost 
difficulty that I finally summoned the courage to gather her up 
and carry her on board in a basket. 

There was always, of course, the danger of infection. On one 
occasion cholera broke out on the Basilan in the midst of a 
collection trip in the Southern Islands. I ordered the boat to make 
for Culion as quickly as possible, but at best it would take? several 
days, and the quarters on board were too small for effective isola- 
tion. After we arrived at Culion, I immediately segregated the 
lepers in groups of ten, so that if one group should jbecome 
infected, it alone would have to be quarantined. One leprous 
woman was not only violently insane, but also came down with 
cholera. She would keep no clothing on and, since she was com- 
pletely uncontrollable, she was a deadly menace to everyone. It 
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required a physical struggle, but I finally succeeded in pinioning 
and imprisoning her. In the process she scratched me so deeply in 
the arm that I still bear the scar. It is extremely unpleasant to be 
scratched by an insane leper with cholera, and I lost no time in 
drenching the wound with disinfectant, though I could not be 
certain that it would prove effective. There is no way to tell 
who have and who have not immunity to leprosy, but my mind 
is now at rest, because the twenty years of possible incubation 
have passed, and I have not yet evidenced any signs of leprosy. . . . 

It must be said to the credit of the Filipinos that the effort to 
segregate lepers was never seriously opposed. In the majority of 
cases they cooperated, even though this often involved the life- 
long separation of wife from husband, sister from brother, child 
from parents, and friend from friend. Only in comprehending 
this can it be realized what forbearance was exercised by the 
Filipinos. 

I can still hear ringing in my ears the cries of anguish of the 
relatives and friends who used to follow us down to the boat 
drawn up on the open beach. As we rowed out to the Basilan, and 
the Basilan steamed out to the open sea, I could see them standing 
there, and hear faint echoes of their grief. It was an experience to 
which I never became hardened. I knew that even as the Basilan 
was hull down on the horizon they would still be there, straining 
for a last glance at those whom they never expected to see again. 

The Basilan had no sooner landed its first grim cargo at Culion 
than I realized that my responsibilities toward the lepers whom 
I had uprooted from their homes had only begun. Transporting 
them there and providing them with food and lodging was merely 
a prelude to the real work. 

After the novelty of their surroundings had ceased to attract 
and divert the lepers, they often became homesick, and yearned 
for their old associations. In every way we tried to make their 
life as nearly as possible like that of their own villages, always 
remembering Culion was a town of invalids. We put Tagalog 
with Tagalog, Ilocano with Ilocano, Visayan with Visayan, Moro 
with Moro; they would mix during the ’3ay but at night liked 
to be with their own kind. 

Little by little we beautified the place with trees, palms, and 
shrubbery. I designed a semi-open air theatre, with Chinese spirals 
^nd other roof decorations, but the workmen were unable to 
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follow my intention so that wh«i finished it resembled no known 
style of architecture. It served its purpose, however. It was so 
constructed that those who needed protection could sit under 
the roof, and the rest in chairs around the outside. 

Filipinos are born actors and the lepers took eagerly to dra- 
matics. Besides putting on plays of their own, they enjoyed greatly 
the films with which generous motion picture companies kept 
me supplied. 

Filipinos are natural musicians also. I have always believed it 
would be possible to hand fifty band instruments at random 
to fifty Filipinos and hear sweet music at once. The Filipinos 
have made music for the entire East. I have heard the rhythm 
of their Spanish melodics echoing from dance floors and theatres 
at Calcutta, Bombay, Singapore, and everywhere else in the 
Orient. 

The lepers were no exception. Culion took great pride in its 
band and practised faithfully. This we encouraged, because the 
music cheered them enormously. The lepers at San Lazaro at 
Manila had a particularly good stringed orchestra which used 
to greet me on every visit. Once after a long absence I was 
welcomed as warmly as ever but observed with surprise that 
no music was on hand. “Why don’t you play?” I asked. 

“We can’t.” 

“Why not?” 

In dumb reply they held up their hands; they had literally 
played their fingers off. 

Our first collections of lepers were composed of those who were 
so ill as to be nearly helpless. The disease had produced such 
contractions of limbs, destruction of tissues, losses of fingers 
and toes, impairment of muscular power, and general debility, 
that only a few could perform the heavy work connected with 
agriculture, which we hoped would divert them as well as con- 
tribute toward their support. Also, many had fever several days 
during the month, and more were entirely bedfast. 

It was not easy to keep the semi-well occupied and d^acted. 
Because of the public’s great fear of infection, they cpuld not 
weave hats of palm or dresses of jusi cloth, carve knicklpiacks or 
hammer brass ash trays for general sale. We did not even advocate 
the manufacture of these handicrafts because the innate^ Filipino 
disposition to take life easy, while deplorable for the healthy, is 
not at all a bad thing for lepers. They did little work other than 
that entailed by their own domestic requirements. 
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Ac first we tried serving cooked food in a cafeteria, but when 
our Occidental methods of preparation obviously did not please 
our patrons, we gave them raw food and let them prepare it to 
suit their own tastes. Some years later Miss Hartley Embrey, 
an able food chemist, went to Culion as a volunteer to devise ways 
of combining proper dietary with Filipino gustatory preferences. 
The most advanced cases had been collected earlier; the later 
comers were in the initial stages of the disease, and consequently 
not so badly incapacitated. Basing his action on Miss Embrey’s 
advice, General Wood arranged for the employment of com- 
petent gardeners. Ubi tubers were introduced from the Batanes 
and leafy vegetables were grown with great success. They started 
tiny sugar plantations, the output of which was purchased by 
the government and reissued as food to the lepers. 

Cattle raising was started. We also encouraged them to fish, 
and they paddled little balsas of lashed bamboo to the huge 
fenced fislilti^ps and to other waters. They did well at fishing, 
and daily we purchased large quantities. In addition to buying 
their produce we gave them a gratuity of twenty cents a week, 
and established a store at which small comforts were sold. In 
order to avoid all risk of infection outside, special money was 
used, which circulated only in the colony. . . . 

The comparative contentment of the lepers was in great measure 
due to the Sisters of St. Paul de Chartres, who had dedicated 
their lives to the care of these unfortunates. Outwardly calm and 
happy, the Sisters spread an atmosphere of cheer around them 
that was truly magnificent. Whenever the Basilan came into port, 
they would have to dress the nauseating, disgusting wounds of 
the newcomers, and each day thereafter throughout every year, 
this routine had to be repeated with never a break. In emergencies 
they had to perform amateur surgical operations. . . . 

I asked the Sisters to promise me solemnly that when they 
entered the hospital from their quarters in the clean part of the 
colony, they would remove their clothes in a room provided for 
that purpose before walking into the next room, where disinfected 
clothing would be waiting. When they left, they were to re- 
verse the process, bathing themselves with disinfecting soap, 
stepping into the clean room, and there putting on their own 
clothes. Some of these nurses have been at Culion almost thirty 
years and not one has contracted leprosy. I have always ascribed 
this to the faithful manner in which they have carried out my 
initial instructions. 
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Among the loyal band of nurses Sister Calixte Christen was out- 
standing. As a young woman she had left Chartres and her family 
and friends to devote her life to lepers, the most friendless of 
human beings. With her own gaiety she lightened the burden of 
the hopeless. She had an extraordinary facility for languages, 
which she cultivated so that she might bring to each of the pa- 
tients under her care added cheer. In June, 1926, General Wood 
and his staff attended the ceremony of presenting her a gold 
medal, cast especially for the occasion and given in recognition 
of her remarkable services over this long period of time. . . . 

Each time I paid a visit to Culion there was usually a public 
reception, complete with banners, a band, and an impressive 
parade. The duty of presenting petitions weighs heavily upon all 
Filipinos, no matter how unimportant the subject matter may be. 
My coming offered an unexampled opportunity to fulfill this 
obligation. Such petitions I was usually able to handle with a 
fair degree of diplomacy, but once I found myself obliged to 
retreat ingloriously from a mass attack of the woman of Culion on 
the question of segregation of the sexes. 

We had provided separate sleeping quarters for men and 
women but did not forbid them to mingle by day. Certain well- 
meaning persons who had interested themselves in the lepers were 
horrified. They brought pressure to bear on the govenffhent, and 
the Governor General issued orders. One part of the Island was 
to be set aside for the women and surrounded with a very high 
barbed wife fence. It was all finished and prepared for occupation 
when I arrived on my next trip. But I found that the sequestration 
had not been carried out in accordance with the decree. “Why 
hasn’t this been done?” I asked the doctor in charge. 

“The women simply won’t go,” he replied. “Short of a couple 
of regiments of constabulary we can’t do anything with them. 
If you think you can persuade them, you go ahead and try.” 

“Let’s call a meeting,” I suggested. I had often addressed them 
before and anticipated no trouble. When the women were as- 
sembled, I climbed up on a soap box and stood under th^ blazing 
hot noonday sun, looking down on the bobbing mass pf black 
umbrellas, tipped back to frame the furious faces. I explained 
to them that separation was believed to be for their own good, 
and that in any event the instructions of the Governor General 
must be carried out. 

The Filipino women are even better orators than the men. 
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One of them rose and delivered a fervent harangue to the effect 
that the rest of the world, after having segregated them, had not 
before seemed to concern itself with their welfare, and why 
should it take this unpleasant interest in them now? The women 
of Culion had asked for no protection from the men and did not 
want any. 

Another rebel followed with an even more impassioned address. 
She worked upon the audience, already aroused, until they began 
to shout, “Kill him! Kill him!” 

The umbrellas shut with a loud concerted swish, and with 
steel points sparkling, they converged toward my midriff. As the 
rush began, there flashed through my mind a picture of the igno- 
minious fate which awaited me — ^punctured to death by um- 
brellas. 

I held up my hand and shouted at the top of my lungs. “Wait a 
minute! Wjit a minute!” 

Fortunitely one of the leaders heard me, and with a stentorian 
voice repeated, “Wait a minute! Let him talk! Let’s hear what he 
has to say.” 

The umbrellas were poised in mid-air, steel points still aimed 
at me. 

“If you feel so strongly about this, I promise you will not be 
isolated until I have had a talk with the Governor General! I 
give you my word that no further attempts will be made to carry 
out the order until after we have had this conference!” 

Slowly the points were lowered, and the women disbanded. I 
was saved. I went to the Governor General as I had promised. 
“It’s no longer the responsibility of the Director of Health to 
carry out such orders. I’ve made every reasonable effort, and I’m 
not going to risk my life again.” 

He agreed that other means should be found to meet objec- 
tions. The women continued to live as they had done formerly, 
but ultimately homes were established for the young girls. The 
Sisters took charge of them, and saw that the doors were securely 
locked at night, although a rumor was current that a Sabine raid 
had once been planned and executed. 

We had discouraged marriage because we did not want the 
lepers to contract lasting relationships which might entail suffer- 
ing later if one partner should be cured and dismissed from 
Culion. But when they produced offispring without benefit of 
clergy, moral necessities obtruded upon medical ones, and our 
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religious advisers insisted they must marry. Our concern before 
had been to prevent propagation, but now the birth rate began 
to increase. 

Leprosy is most easily contracted in childhood; the earliest age 
at which it can be detected is about two, although generally it 
evinces its presence at from three to four years. Possibly the con- 
traction of the disease in infancy is due to the close contact of 
leprous parents and children. Statistics show that if babies are 
not removed from their mothers before they are six months old, 
approximately half of them will become leprous. . . . 

The problem of what should be done with the children bom 
at Culion offered great difficulties. No law existed, as in Hawaii, 
whereby we could take them from their parents. The duty seemed 
to devolve upon me of persuading the mothers of Culion to sur- 
render their babies. I used to get them together and harangue 
them for hours, appealing to their mother love, and explaining 
how their children would almost certainly contract leprosy un- 
less they were put in a safe home outside the colony. After 
having my pleas fall on deaf ears time after time, on one occa- 
sion my persuasive powers must have become transcendental, 
because twenty-six mothers, inspired with the spirit of self-denial, 
offered me their children. 

. . . The plan ultimately adopted was to allow the"*babies to 
remain with their mothers for six months, and then place them for 
two years in a nursery situated outside the leper limits. Those who 
became afflicted with the disease during that period were returned 
to their parents; those who remained free of it could be sent, 
with their parents’ approval, to Welfareville near Manila. Only a 
small percentage of the children treated in this manner became 
leprous. . . . 

Many treatments for leprosy, like those for tuberculosis, seemed 
to cause some improvement. Furthermore, under better hygienic 
conditions and hospital care, or for other reasons not understood, 
the disease is often arrested; in a few instances improvement re- 
sults, so that occasionally apparent cures may take place without 
any treatment. . . . 

It has long been known to the natives of India that chewing the 
leaves and the twigs of the chaulmoogra tree has a beneficial effect 
on leprosy. There was a pre-Buddhist legend, centuries old, that 
a leprous king of Burma had entered the forest and cured him- 
self by eating the raw seeds. Eventually the Indians deduced that 
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it was the oil of the chaulmoogra tree, and this is found most 
abundantly in the nut, which contains the curative substance. 

In 1907, Dr. Isadore Dyer, Professor of Dermatology at Tulanc 
University, brought the properties of chaulmoogra oil arrestingly 
to the attention of the scientific world by reporting its successful 
use at the Louisiana colony for leprosy in Iberville Parish. I 
visited there the following year and gained a most favorable im- 
pression of the treatment. 

As soon as I had returned to the Islands Dr. Dyer’s treatment 
was given a thorough trial. The drug had to be taken by mouth, 
and most patients became so nauseated that only one out of three 
hundred could retain the oil over a period long enough to be 
effective. The poor lepers would say, “Doctor, I’d rather have 
leprosy than take another dose!” 

Then began an extended series of experiments to develop some 
method of administering the remedy without the resulting nausea. 
Chaulmoogfa capsules were coated with salol or other substances 
so that they would pass through the stomach without digesting. 
Enemas were tried. Most of all we wanted to inject chaulmoogra 
hypodermically, but the oil would npt absorb. 

At this point a letter was written to Merck & Company, in 
Germany, in which we asked whether they could suggest any 
substance to add to the chaulmoogra oil which might cause it to 
absorb when injected hypodermically. They replied that they had 
no practical knowledge, but theoretically it was possible that the 
addition of camphor or ether might give the desired result. The 
testing of this possibility was done by Elidoro Mercado, the house 
physician at San Lazaro. He added camphor to Unna’s old oral 
prescription of resorcin and chaulmoogra oil. To our great joy we 
found that this combination was readily absorbed. 

Many came forward to volunteer for the new treatment. In 
fact, had I announced to the lepers of Culion, “If your right arm 
is cut off, you will be cured,” dozens would have stepped for- 
ward. 

The camphor-resorcin solution proved a great advance. After 
the first year we were able to announce to the world that a num- 
ber of cases had become negative. We promised that if any 
patient remained so for two years we would release him. When 
this actually happened, for the first time in history hope was 
aroused that a permanent cure might be found for this most 
hopeless disease. 
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Few can imagine with what a thrill we watched the first case to 
which chaulmoogra was administered in hypodermic form, how 
we watched for the first faint suspicion of eyebrows beginning 
to grow in again and sensation returning to paralyzed areas. We 
took photographs at frequent and regular intervals to compare 
progress and to check on our observations, fearing our imagina- 
tion might be playing tricks upon us, because in hundreds of 
years no remedy had been found which had more than slight in- 
fluence on this disease. 

But I was not satisfied. The treatment was still so slow in bring- 
ing about improvement or recovery that, after the first flush of 
excitement, the interest of doctors, nurses, and patients all began 
to wane. To remedy this and to discover more effective prepara- 
tions of the oil, we brought over chemists from America. They 
failed. As we went deeper into the subject it became more and 
more clear that the world’s knowledge of leprosy was still very 
primitive. If further progress were to be made, the resources 
of science should be coordinated. 

In 1915 I visited Calcutta and there met Sir Leonard Rogers, 
who had just succeeded in curing amoebic dysentery with the 
emetine treatment. I endeavored to interest him in our research 
work, telling him we were on the first rung of the ladder but, 
strive as we would to reach the next one, we could wot secure 
a footing. 

Although Sir Leonard was interested he said, “I’ve been in India 
many years now, and I feel I’m entitled to a rest. I’m just about 
to retire and return to England.” But he had made a mistake in 
having me as his guest. I kept after him hammer and tongs until 
he agreed to postpone his retirement and work on my problem. 
In only a few months, with the assistance of an Indian chemist, 
he was able to make a chaulmoogra oil preparation which halved 
the time of treatment. . . . 

The earlier a case of leprosy can be detected, the greater the 
likelihood of recovery. In Zamboanga live two girls w|io were 
paroled in 19 ii when they were ten and twelve yea^s old. I 
have been watching them since their childhood. They aije grown 
up and married, and have children of their own. They b^r a few 
scars which will never disappear, but they are well, alid show 
no signs of leprosy. 

Several thousand lepers have now been freed from Culion after 
having the treatment, but one of the great unsolved problems is 
what to do with those who have recovered but who are badlv 
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disfigured. Many were deeply conscious of the stigma attached to 
them when they returned to their old homes. Often they begged 
to be allowed to stay at Culion, and a clean section of the Island 
was set apart for them where they could earn their living. . . . 

Too many disappointments in the past prevent us from becom- 
ing excited about a supposed new remedy until it has been 
completely tested. So far none has proved more efficacious than 
chaulmoogra ethyl esters. But meanwhile the quest goes on. . . . 

“In his nipa hut, high on the hill of the Leper City, old 
Lazaro de Paerusza sits in the little bamboo doorway staring 
seaward with eyes that leprosy has long since blinded. He 
turns over and over in gnarled patient fingers a battered pair 
of binoculars. One of the padres gave them to him when 
his sight first began to fail to help his dimming eyes grope 
seaward towards the ships — the little trudging coastwise 
ships that^once in three weeks, in four, in six, come tacking 
through^'the reefs with help for Culion. Each day he waits, 
listening, for the new ship that is to bring America’s mercy 
to those who live beyond the grave. ‘No ship today, wtf- 
tandaV they ask him at the end of dn empty day. He listens. 
He hears the night. The reefs chant under the moon. The 
wild dogs howl in the hills as they rummage among the 
shallow graves. He shakes his old head and smiles, wisely 
and believingly as children smile, ^Darating, Darating din 
Bukas^^ he says in the vernacular — says it for all the patient, 
buried thousands at Culion — ‘tomorrow. Tomorrow it will 
come.’ ” 

1936 


On the Edge of the 

Primeval Forest 

ALBERT SCHWEITZER 

I GAVE up my position of professor in the University of Stras- 
bourg, my literary work, and my organ-playing, in order to go as 
a doctor to Equatorial Africa. How did that come about? 

I had read about the physical miseries of the natives in the 
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virgin forests; I had heard about them from missionaries, and the 
more I thought about it the stranger it seemed to me that we 
Europeans trouble ourselves so little about the great humani- 
tarian task which offers itself to us in far-off lands. The parable 
of Dives and Lazarus seemed to me to have been spoken directly 
of us! We are Dives, for, through the advances of medical science, 
we now know a great deal about disease and pain, and have in- 
numerable means of fighting them: yet we take as a matter of 
course the incalculable advantages which this new wealth gives 
us! Out there in the colonies, however, sits wretched Lazarus, 
the coloured folk, who suffers from illness and pain just as much 
as we do, nay, much more, and has absolutely no means of fight- 
ing them. And just as Dives sinned against the poor man at his 
gate because for want of thought he never put himself in his 
place and let his heart and conscience tell him what he ought to 
do, so do we sin against the poor man at our gate. . . . 

The Lambarene mission station is built on hills, the one which 
lies farthest upstream having on its summit the buildings of the 
boys’ school, and on the side which slopes down to the river of the 
storehouse and the largest of the mission houses. On the middle 
hill is the doctor’s little house, and on the remaining one the 
girls’ school and the other mission house. Some twenty yards 
beyond the houses is the edge of the forest. We live, then, be- 
tween the river and the virgin forest, on three hills, which every 
year have to be secured afresh against the invasion of wild Nature, 
who is ever trying to get her own back again. All round the 
houses there are coffee bushes, cocoa trees, lemon trees, orange 
trees, mandarin trees, mango trees, oil palms, and pawpaw trees. 
To the negroes its name has always been “Andende.” Deeply 
indebted are we to the first missionaries that they took so much 
trouble to grow these big trees. 

The station is about 650 yards long and no to 120 yards 
across. We measure it again and again in every direction in our 
evening and Sunday constitutionals, which one seldorn or never 
takes on the paths that lead to the nearest village! On these 
paths the heat is intolerable, for on either side of these narrow 
passages rises the forest in an impenetrable wall nea|*ly 100 feet 
high, and between these walls not a breath of air stits. There is 
the same absence of air and movement in Lambar6ne. One seems 
to be living in a prison. If we could only cut down a corner of the 
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forest which shuts in the lower end of the station we should get a 
little of the breeze in the river valley; but we have neither the 
money nor the men for such an attack on the trees. The only 
relief we have is that in the dry season the river sandbanks are 
exposed, and we can take our exercise upon them and enjoy the 
breeze which blows upstream. . . . 

The number of people with heart complaints astonishes me 
more and more. They, on the other hand, are astonished that I 
know all about their trouble as soon as I have examined them 
with the stethoscope. “Now I believe we’ve got a real doctor!” 
said an old woman to Joseph not long ago. “He knows that I can 
often hardly breathe at night, and that I often have swollen feet, 
yet I’ve never told him a word about it and he has pevcr even 
looked at my feet.” I cannot help saying to myself that there is 
something really glorious in the means which modem medicine 
has for treadng the heart. I give digitalis according to the new 
French method (daily doses of a tenth of a milligram of digitalin 
continued for weeks and months) and am more than pleased with 
the results obtained. It must be said that it is easier to treat heart 
disease here than it is in Europe, for when patients are told that 
they must rest and keep quiet for weeks, they are never obliged 
to object that they will lose their wages and perhaps their work. 
They simply live at home and “recruit,” and their family, in the 
widest sense of that word, supports them. 

Mental complaints are relatively rarer here than in Europe, 
though I have already seen some half-dozen such. They are a 
great worry as I do not know how to dispose of them. If they are 
allowed to remain on the station they disturb us with their cries 
all the night through, and I have to get up again and again to 
quieten them with a subcutaneous injection. I can look back on 
several terrible nights which resulted in my feeling tired for 
many a day afterwards. The difficulty can be surmounted in the 
dry season, for then I can make the mental patients and their 
friends camp out on a sandbank about 600 yards away, although 
getting across to see them twice a day consumes a great deal both 
of time and of energy. 

The condition of these poor creatures out here is dreadful. The 
natives do not know how to protect themselves from them. Con- 
finement is impossible, as they can at any time break out of a 
bamboo hut. They are therefore bound with cords of bast, but 
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that only makes their condition worse, and the final result almost 
always is that they are somehow or other got rid of. One of the 
SamUta missionaries told me once that a couple of years before, 
while sitting one Sunday in his house, he had heard loud cries in 
a neighbouring village. He got up and started off to see what was 
the matter, but met a native who told him it was only that some 
children were having the sand flics cut out from their feet; he 
need not worry, but might go home again. He did so, but learnt 
the next day that one of the villagers, who had become insane, 
had been bound hand and foot and thrown into the water. 

My first contact with a mentally-diseased native happened at 
night. I was knocked up and taken to a palm tree to which an 
elderly woman was bound. Around a fire in front of her sat the 
whole of her family, and behind them was the black forest wall. 
It was a glorious African night and the shimmering glow of the 
starry sky lighted up the scene. I ordered them to set her free, 
which they did, but with timidity and hesitation. The woman 
was no sooner free than she sprang at me in order to seize my 
lamp and throw it away. The natives fled with shrieks in every 
direction and would not come any nearer, even when the woman, 
whose hand I had seized, sank quietly to the ground as I told her, 
and offered me her arm for an injection of morphia and scopola- 
min. A few moments later she followed me to a huT, where, in a 
short time, she went to sleep. The case was one of an attack of 
recurrent maniacal disturbance, and in a fortnight she was well 
again, at least for a time. In consequence of this the report spread 
that the doctor was a great magician and could cure all mental 
diseases. 

Unfortunately, I was soon to learn that there are forms of 
maniacal disturbance here with which our drugs can do little or 
nothing. The second case was an old man, and he, too, was 
brought with hands and feet bound. The ropes had cut deeply 
into his flesh, and hands and feet alike were covered with blood 
and sores. I was amazed at the small effect prodi^ed by the 
strongest doses of morphia, scopolamin, chloral hydrate, and 
bromide of potassium. On the second day Joseph laid to me: 
“Doctor, believe me, the man is out of his mind beqause he has 
been poisoned. You will make nothing of him; he will get weaker 
and wilder, and at last he will die.” And Joseph was right; in a 
fortnight the man was dead. From one of the Catholic fathers I 
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learnt that he had robbed some women, and, therefore, had been 
followed up and poisoned by their relatives. 

A similar case I was able to study from the beginning. One 
Sunday evening there arrived in a canoe a woman who was 
writhing with cramp. I thought at first that it was simple hysteria, 
but the next day maniacal disturbance supervened, and during 
the night she began to rave and shriek. On her, too, the narcotics 
had hardly any effect, and her strength rapidly diminished. The 
natives surmised that she had been poisoned, and whether they 
were right or not I am not in a position to decide. 

From all I hear it must be true that poison is much used in 
these parts, and further south that is still oftener the case: the 
tribes between the Ogowe and the Congo are notorious in this 
respect. At the same time there are, among the natives, many 
inexplicable cases of sudden death which are quite unjustifiably 
regarded as the result of poison. 

Anyhow^, there must be many plants the juices of which have a 
peculiarly stimulating effect on the system. I have been assured 
by trustworthy persons that there are certain leaves and roots 
which enable men to row for a whole day without experiencing 
either hunger, thirst, or fatigue, and to display at the same time an 
increasingly boisterous merriment. I hope in time to learn some- 
thing more definite about these “medicines,” but it is always 
difficult to do so, because the knowledge about them is kept a 
strict secret. Any one who is suspected of betraying anything 
about them, and, above all, if it is to a white man, may count 
with certainty on being poisoned. 

That the medicine men employ poison to maintain their 
authority I learnt in a peculiar way through Joseph. About the 
middle of the dry season his village went off to a sandbank about 
three hours upstream from here, on a fishing expedition. These 
fishing days are not unlike the Old Testament harvest festivals, 
when the people “rejoiced before Yahweh.” Old and young live 
together for a fortnight in “booths” made with branches of 
trees and cat at every meal fresh fish, broiled, baked, or stewed. 
Whatever is not consumed is dried and smoked, and if all goes 
well, a village may take home with it as many as ten thousand 
fish. As Joseph’s eyes nearly start from their sockets whenever 
the conversation turns on fish, I proposed to allow him to go out 
with his village for the first afternoon, and asked him to take a 
small tub in which to bring back a few fishes for the doctor. He 
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showed, however, no enthusiasm at the prospect, and a few ques- 
tions put me in possession of the reason. On the first day there is 
no fishing done, but the place is blessed. The “elders” pour 
rum and throw tobacco leaves into the water to put the evil spirits 
into a good humour, so that they may let the fish be caught in the 
nets and may injure no one. These ceremonies wcEfc once omitted 
several years ago, but the following year an old woman wrapped 
herself up in a net and let herself be drowned. “But — ^why? Most 
of you are Christians!” I exclaimed; “you don’t believe in these 
things!” “Certainly not,” he replied, “but any one who spoke 
against them or even allowed himself to smile while the rum and 
tobacco were being offered, would assuredly be poisoned sooner 
or later. The medicine men never forgive, and they live among 
us without any one knowing who they are.” So he stayed at 
home the first day, but I allowed him to go some days later. 

Besides the fear of poison there is also their dread of the super- 
natural power for evil which one man can exert over another, for 
the natives here believe that there are means of acquiring such 
powers. Whoever has the right fetish can do anything; he will 
always be successful when hunting, and he can bring bad luck, 
sickness, and death on any one whom he wishes to injure. Euro- 
peans will never be able to understand how terrible is the life of 
the poor creatures who pass their days in continual fear of the 
fetishes which can 1)6 used against them. Only those who have 
seen this misery at close quarters will understand that it is a 
simple human duty to bring to these primitive peoples a new 
view of the world which can free them from these torturing 
superstitions. In this matter the greatest sceptic, did he find himself 
out here, would prove a real helper of mission work. 

What is fetishism^ It is something born of the fears of primi- 
tive man. Primitive man wants to possess some charm to protect 
him from the evil spirits in nature and from those of the dead, as 
well as from the power for evil of his fellow men, and this protect- 
ing power he attributes to certain objects which he carries about 
with him. He does not worship his fetish, but regards? it as a little 
bit of property which cannot but be of service to hint through its 
supernatural powers. 

What makes a fetish? That which is unknown is Supposed to 
have magical power. A fetish is composed of a number of little 
objects which fill a small bag, a buffalo horn, or a box; the things 
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most commonly used are red feathers, small parcels of red earth, 
leopard’s claws and teeth, and . . . bells from Europe! Bells of 
an old-fashioned shape which date from the barter transactions of 
the eighteenth century! Opposite the mission station a negro has 
laid out a small cocoa plantation, and the fetish which is expected 
to protect it hangs on a tree in a corked bottle. Nowadays valu- 
able fetishes are enclosed in tin boxes, so that they may not be 
damaged by termites, from whose ravages a wooden box gives no 
permanent protection. 

There are big fetishes and little ones. A big one usually in- 
cludes a piece of human skull, but it must be from the skull of 
someone who was killed expressly to provide the fetish. Last 
summer at a short distance below the station an elderly man was 
killed in a canoe. The murderer was discovered, and it is con- 
sidered to have been proved that he committed the crime in order 
to secure a fejtish by means of which he hoped to ensure the fulfil- 
ment of their' contracts by people who owed him goods and 
money! 

A few weeks later my wife and I took a walk one Sunday 
through the forest to Lake Degele, which is about two hours dis- 
tant. In the village in which we took a midday rest the people 
had nothing to eat because for several days the women had been 
afraid to go out to the banana field. It had become known that 
several men were prowling about the neighbourhood who wanted 
to kill someone in order to obtain a fetish. The women of Lam- 
baren£ asserted that these men had also been seen near one of our 
wells, and the whole district was in a state of excitement for 
several weeks. 

I am myself the possessor of a fetish. The most important 
objects in it are two fragments of a human skull, of a longish oval 
shape and dyed with some sort of red colouring matter; they 
seem to me to be from the parietal bones. The owner was ill for 
many months, and his wife also, both suffering tortures from 
sleeplessness. Several times, however, the man heard in a dream 
a voice which revealed to him that they could only get well if 
they took the family fetish he had inherited to Mr. Haug, the 
missionary in N’Gomo, and followed Mr. Haug’s orders. Mr. 
Haug referred him to me, and made me a present of the fetish. 
The man and his wife stayed with me several weeks for treat- 
ment, and were discharged with their health very much im- 
proved. 
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The belief that magical power dwells in human skulls which 
have been obtained expressly for this purpose, must be a quite 
primitive one. I saw not long ago in a medical periodical the 
assertion that the supposed cases of trephining which have often 
been recognised during the excavation and examination of pre- 
historic graves were by no means attempts at treatment of 
tumours on the brain or similar growths, as had been assumed, 
but were simply operations for the securing of fetish objects. The 
author of the article is probably right.^ 

In the first nine months of my work here I have had close on 
two thousand patients to examine, and I can affirm that most 
European diseases are represented here; I even had a child with 
whooping-cough. Cancer, however, and appendicitis I have 
never seen. Apparently they have not yet reached the negroes of 
Equatorial Africa. On the other hand, chills play a great part 
here. At the beginning of the dry season there is as much 
sneezing and coughing in the church at Lambarene as there is in 
England at a midnight service on New Year’s Eve. Many children 
die of unrecognised pleurisy. 

In the dry season the nights are fresher and colder than at 
other times, and as the negroes have no bedclothes they get so 
cold in their huts that they cannot sleep, even though according 
to European standards the temperature is still fairly high. On 
cold nights the thermometer shows at least 68 degrees F., but the 
damp of the atmosphere, which makes people sweat continually 
by day, makes them thereby so sensitive that they shiver and 
freeze by night. White people, too, suffer continually from chills 
and colds in the head, and there is much truth in a sentence I 
came across in a book on tropical medicine, though it seemed at 
the time rather paradoxical: “Where the sun is hot, one must be 
more careful than elsewhere to avoid chills.” Especially fatal to 
the natives is the camp life on the sandbanks when ^hey are out 
on their summer fishing expeditions. Most of the old folk die of 
pneumonia which they have caught on these occasions. 

Rheumatism "is commoner here than in Europe, alid I not in- 
frequently come across cases of gout, though the sufferers cannot 
be said to bring it oa by an epicurean diet. That they eat too much 

^In Keith’s Antiquity of Man (Williams & Noreate, 191J), p. 21, is a 
picture of a prehistoric skull in which there is a hole made by trephining, 
as is shown by the fact that the edges are bevelled off. The condition of the 
bone shows further that the wound had healed prior to death. 
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flesh food cannot possibly be alleged, as except for the fish-days 
in summer they live almost exclusively on bananas and manioc* 

That I should have to treat chronic nicotine poisoning out 
here I should never have believed. At first I could not tell what 
to think of acute constipation which was accompanied by nervous 
disturbances and only made worse by aperients, but while treat- 
ing a black Government official who was suffering severely I came 
to see clearly, through observation and questioning, that the mis- 
use of tobacco lay at the root of it. The man soon got well and 
the case was much talked of, as he had been a sufferer for years 
and had become almost incapable of work. From that time, 
whenever a case of severe constipation came to me, I asked at 
once: “How many pipes a day do you smoke?” and I recognised 
in a few weeks what mischief nicotine produces iiere. It is 
among the women that cases of nicotine poisoning are most fre- 
quent. Joseph explained to me that the natives suffer much from 
insomnia, ^id then smoke all through the night in order to 
stupefy themselves. 

Tobacco comes here from America in the form of leaves, seven 
of which form a head {tSte de tobac). It is a plant which is fright- 
fully common and also frightfully strong (much stronger than 
that which is smoked by white people), and it largely takes the 
place of small coins: c.g., one leaf, worth about a halfpenny, will 
buy two pineapples, and almost all temporary services are paid 
for by means of it. If you have to travel, you take for the pur- 
chase of food for the crew, not money, for that has no value in the 
forest, but a box of tobacco-leaves, and to prevent the men from 
helping themselves to its valuable contents you make it your seat. 
A pipe goes from mouth to mouth during the journey; and any- 
body who wants to travel fast and will promise his crew an extra 
two leaves each, is sure to arrive an hour or two sooner than he 
otherwise would. 

Abdominal tumours are very common here with the women. 

My hope that I should not need to perform any major opera- 
tion before the medical ward was ready for use was disappointed. 
On August 1 5th I had to operate on a case of strangulated hernia 
which had been brought in the evening before. The man, whose 
name was Ainda, begged me to operate, for, like all the natives, 
he knew well enough the dangers of his condition. There was, in 
fact, no time to lose, and the instruments were brought together 
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as quickly ;is possible. Mr. Qiristol allowed me to use his boys’ 
bedroom as an operating theatre; my wife undertook to give 
anaesthetic, and a missionary acted as assistant. Everything went 
oif better than we could have expected, but I was almost stag* 
gered by the quiet confidence with which the man placed himself 
in position on the operating table. 

A military doctor from the interior, who is going to Europe on 
leave, tells me that he envies me the excellent assistance I had for 
my first operation on hernia! He himself, he said, had performed 
his with one native prisoner handing him the instruments and 
another administering the chloroform by guesswork, while each 
time they moved the fetters on their legs rattled; but his regular 
assistant was ill and there was on one who could take his place. 

The aseptic precautions were, naturally, far from perfect, but 
the patient recovered. . . . 

At the end of January and the beginning of February my wife 
and I were in Talagouga busy looking after Mr. Hermann, a mis- 
sionary, who was suffering from a bad attack of boils with high 
fever, and at the same time I treated the sick of the neighbour- 
hood. Among the latter was a small boy who, with every sign of 
extreme terror, refused to enter the room, and had to be carried 
in by force. It transpired later that he quite thought the doctor 
meant to kill and eat him! The poor little fellow had got his 
knowledge of cannibalism, not from nursery tales, but from the 
terrible reality, for even to-day it has not been quite extirpated 
among the Pahouins. About the area over which it still prevails 
it is hard to say anything definite, as fear of the heavy penalties 
attached to it make the natives keep every case as secret as pos- 
sible. A short time ago, however, a man went from the neigh- 
bourhood of Lambarene into some outlying villages to collect 
arrears of debt, and did not come back. A labourer disappeared 
in the same way from near Samkita. People who know the coun- 
try say that “missing” is often to be interpreted as “taten.” 

The hut for the sleeping sickness victims is now in course of 
erection on the opposite bank, and costs me much money and 
time. When I am not myself superintending the labourers whom 
we have secured for grubbing up the vegetation and building the 
hut, nothing is done. For whole afternoons I have to neglect the 
sick to play the part of foreman thefe. 
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Sleeping sickness prevails more widely here than I suspected 
at first. The chief focus of infection is in the N’Gounje ^strict, 
the N’Gounje being a tributary of the Ogowe about ninety miles 
from here, but there are isolated centres round Lambar6n6 and 
on the lakes behind N’Gomo. 

What is the sleeping sickness? How is it spread? It seems to 
have existed in Equatorial Africa from time immemorial, but it 
was confined to particular centres, since there was little or no 
travelling. The native method of trade with the sea coast was for 
each tribe to convey the goods to the boundary of its territory, 
and there to hand them over to the traders of the adjoining one. 
From my window I can see the place where the N’Gounje enters 
the Ogowe, and so far only might the Galoas living round Lam- 
barene travel. Any one who went beyond this point, further into 
the interior, was eaten. 

When the Europeans came, the natives who served them as 
boats’ crew< w as carriers in their caravans, moved with them 
from one district to another, and if any of them had the sleeping 
sickness they took it to fresh places. In the early days it was un- 
known on the Ogowe, and it was introduced about thirty years 
ago by carriers from Loango. Whenever it gets into a new district 
it is terribly destructive, and may carry off a third of the popula- 
tion. In Uganda, for example, it reduced the number of inhabi- 
tants in six years from 300,000 to 100,000. An officer told me 
that he once visited a village on the Upper Ogowe which had two 
thousand inhabitants. On passing it again two years later he 
could only count five hundred; the rest had died meanwhile of 
sleeping sickness. After some time the disease loses its virulence, 
for reasons that we cannot as yet explain, though it continues to 
carry off a regular, if small, number of victims, and then it may 
begin to rage again as destructively as before. 

The first symptom consists of irregular attacks of fever, some- 
times light, sometimes severe, and these may come and go for 
months without the sufferer feeling himself really ill. There are 
victims who enter the sleep stage straight from this condition of 
apparent health, but usually severe headaches come during the 
fever stage. Many a patient have I had come to me crying out: 
“Oh* doctor! my head, my head! I can’t stand it any longer; let 
me die!” Again, the sleep stage is sometimes preceded by tor- 
turing sleeplessness, and there arc patients who at this stage get 
mentally deranged; some become melancholy, others delirious. 
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One of my first patients vi^as a young man who was brought 
because he wanted to commit suicide. 

As a rule, rheumatism sets in with the fever. A white man came 
to me once from the N’Gomo lake district suffering from sciatica. 
On careful examination, I saw it was the beginning of the sleep- 
ing sickness, and I sent him at once to the Paster Institute at 
Paris, where French sufferers are treated. Often, again, an annoy- 
ing loss of memory is experienced, and this is not infrequently 
the first symptom which is noticed by those around them. Sooner 
or later, however, though it may be two or three years after the 
first attacks of fever, the sleep sets in. At first it is only an urgent 
need of sleep; the sufferer falls asleep whenever he sits down and 
is quiet, or just after meals. 

A short time ago a white non-commissioned officer from 
Mouila, which is six days* journey from here, visited me because, 
while cleaning his revolver, he had put a bullet through his hand. 
He stayed at the Catholic minion station, and his black boy 
accompanied him whenever he came to have his hand dressed, 
and waited outside. When the N.C.O. was ready to go, there was 
almost always much shouting and searching for his attendant, till 
at last, with sleepy looks, the latter emerged from some corner. 
His master complained that he had already lost him several times 
because, wherever he happened to be, he was always^king a long 
nap. I examined his blood and discovered that he had the sleep- 
ing sickness. 

To'wards the finish the sleep becomes sounder and passes at 
last into coma. Then the sick man lies without either feeling or 
perception; his natural motions take place without his being con- 
scious of them, and he gets continually thinner. Meanwhile his 
back and sides get covered with bed-sores; his knees are gradually 
drawn up to his neck, and he is altogether a horrible sight. Re- 
lease by death has, however, often to be awaited for a long time, 
and sometimes there is even a lengthy spell of improved health. 
Last December I was treating a case which had reach<|d this final 
stage, and at the end of four weeks the relatives hurried home 
with him that, af least, he might die in his own villa^. I myself 
expected the end to come almost at once, but a few days ago I got 
the news that he had recovered so far as to eat and sji^ak and sit 
up, and had only died in April. The immediate cause of death is 
usually pneumonia. 

Knowledge of the real nature of sleeping sickness is one of the 
latest victories of medicine, and is connected with the names of 
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Ford, Castellani, Bruce, Dutton, Koch, Martin, and Leboeuf. 
The first description of it was given in 1803 from cases observed 
among the natives of Sierra Leone, and it was afterwards studied 
also in negroes who had been taken from Africa to the Antilles 
and to Martinique. It was only in the ’sixties that extensive ob- 
servations were begun in Africa itself, and these first led to a 
closer description of the last phase of the disease, no one even 
suspecting a preceding stage or that there was any connection 
between the disease and the long period of feverishness. This was 
only made possible by the discovery that both these forms of 
sickness had the same producing cause. 

Then in 1901 the English doctors. Ford and Dutton, found, on 
examining with the microscope the blood of fever patients in 
Gambia, not the malaria parasites they expected, but small, active 
creatures which on account of their form they compared to gim- 
lets, and named Trypanosomata, i.e., boring-bodies. Two years 
later the leaders of the English expedition for the investigation of 
sleeping sickness in the Uganda district found in the blood of a 
whole series of patients similar little active creatures. Being 
acquainted with what Ford and Dutton had published on the 
subject, they asked whether these were not identical with those 
found in the fever patients from the Gambia region, and at the 
same time, on examination of their own fever patients, they found 
the fever to be due to the same cause as produced the sleeping 
sickness. Thus it was proved that the “Gambia fever” was only 
an early stage of sleeping sickness. 

The sleeping sickness is most commonly conveyed by the 
Glossina palpalis, a species of tsetse fly which flies only by day. 
If this fly has once bitten any one with sleeping sickness, it can 
carry the disease to others for a long time, perhaps for the rest of 
its life, for the trypanosomes which entered it in the blood it 
sucked live and increase and pass in its saliva into the blood of 
any one it bites. 

Still closer study of sleeping sickness revealed the fact that it 
can be also conveyed by mosquitoes, if these insects take their fill 
of blood from a healthy person immediately after they have bitten 
any one with sleeping sickness, as they will then have trypano- 
somes in their saliva. Thus the mosquito army continues by night 
the work which the glossina is carrying on all day. Poor Africa!^ 

^ 1 must, howevej*, in justice add that the mosquito does not harbour the 
trypanosomes permanently, and that its saliva is poisonous only for a short 
time after it has been polluted by the blood of a sleeping sickness victim. 
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In its essential nature sleeping sickness is a chronic inflamma* 
tion of the meninges and the brain, one, however, which always 
ends in death, and this ensues because the trypanosomes pass 
from the blood into the cerebro-spinal fluid. To fight the disease 
successfully it is necessary to kill them before they have passed 
from the blood, since it is only in the blood that atoxyl,^ one 
weapon that we at present possess, produces effects which can to 
any extent be relied on; in the cerebro-spinal marrow the try- 
panosomes are comparatively safe from it. A doctor must, there- 
fore, learn to recognise the disease in the early stage, when it first 
produces fever. If he can do that, there is a prospect of recovery. 

In a district, therefore, where sleeping sickness has to be 
treated, its diagnosis is a terribly complicated business because 
the significance of every attack of fever, of every persistent head- 
ache, of every prolonged attack of sleeplessness, and of all rheu- 
matic pains must be gauged with the help of the microscope. 
Moreover, this examination of the blood is, unfortunately, by no 
means simple, but takes a great deal of time, for it is only very 
very seldom that these pale, thin parasites, about one eighteen- 
thousandth (Ksooo) of a millimetre long, are to be found in any 
considerable number in the blood. So far I have only examined 
one case in which three or four were to be seen together. Even 
when the disease is certainly present one can, as a'^rule, examine 
several drops of blood, one after another, before discovering a 
single trypanosome’ and to scrutinise each drop properly needs at 
least ten minutes. I may, therefore, spend an hour over the blood 
of a suspected victim, examining four or five drops without find- 
ing anything, and even then have no right to say there is no 
disease; there is still a long and tedious testing process which 
must be applied. This consists in taking ten cubic centimetres of 
blood from a vein in one of the sufferer’s arms, and keeping it 
revolving ccntrifugally for an hour according to certain pre- 
scribed rules, at the same time pouring off at intervals the outer 
rings of blood. The trypanosomes are expected to have collected 
into the last few drops, and these are put under the Microscope; 
but even if there is again a negative result, it is not safe to say that 
the disease is not present. If there are no trypanosonles to-day, I 
may find them ten days hence, and if I have discovered some 
to-day, there may be none in three days’ time and for a consider- 

^Atoxyl (meca-aisenic anilid) is a compound of arsenic with an aniline 
product. 
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able period after that, A white official, whose blood I had proved 
to contain trypanosomes, was subsequently kept under observa- 
tion for weeks, in Libreville, without any being discovered, and 
it was only in the Sleeping Sickness Institute at Brazzaville that 
they were a second time proved to be there. 

If, then, I wish to treat such patients conscientiously, a couple 
of them together can tie me for a whole morning to the micro- 
scope while outside there are sitting a score of sick people who 
want to be seen before dinner-time! There are also surgical pa- 
tients whose dressings must be renewed; water must be distilled, 
and medicines prepared; sores must be cleansed, and there are 
teeth to be drawn! With this continual drive, and the impatience 
of the waiting sick, I often get so worried and nervous that I 
hardly know where I am or what I am doing. 

Atoxyl is a frightfully dangerous drug. If the solution is left for 
some time in the light it decomposes, just like salvarsan, and 
works as ap.pdfeon, but even if it is prepared faultlessly and is in 
perfect condition, it may cause blindness by injuring the nerves 
of sight. Nor does this depend on the size of the dose; small ones 
are often more dangerous than large ones, and they are never of 
any use. If one begins with too small a dose, in order to see 
whether the patient can take the drug, the trypanosomes get 
inured to it; they become “atoxylproof,” as it is called, and then 
can defy the strongest doses. Every five days my sleeping sick 
come to me for an injection, and before I begin I always ask in 
trepidation whether any of them have noticed that their sight is 
not as good as usual. Happily, I have so far only one case of 
blinding to record, and that was a man in whom the disease had 
already reached a very advanced stage. Sleeping sickness now 
prevails from the cast coast of Africa right to the west, and from 
the Niger in the north-west to the Zambesi in the south-east. 
Shall we now conquer it.^ A systematic campaign against it over 
this wide district would need many doctors and the cost would be 
enormous. ... Yet, where death already stalks about as conqueror, 
the European States provide in most niggardly fashion the means 
of stopping it, and merely undertake stupid defensive measures 
which only give it a chance of reaping a fresh harvest in Europe 
itself. 

As to operations, one undertakes, naturally, in the forest only 
such as are urgent and which promise a successful result. The 
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one I have had to perform oftenest is that for hernia, a thing 
which afflicts the negroes of Central Africa much more than it 
docs white people, though why this should be so we do not know. 
They also suffer much oftener than white people from strangu- 
lated hernia, in which the intestine becomes constricted and 
blocked, so that it can no longer empty itself. It then becomes 
enormously inflated by the gases which form, and this causes 
terrible pain. Then after several days of torture death takes place, 
unless the intestine can be got back through the rupture into the 
abdomen. Our ancestors were well acquainted with this terrible 
method of dying, but we no longer see it in Europe because every 
case is operated upon as soon as ever it is recognised. “Let not 
the sun go down upon your — strangulated hernia,” is the maxim 
continually impressed upon medical students. But in Africa this 
terrible death is quite common. There are few negroes who have 
not as boys seen some man rolling in the sand of his hut and 
howling with agony till death came to release him. So now, the 
moment a man feels that his rupture is a strangulated one — rup- 
ture is far rarer among women — he begs his friends to put him in 
a canoe and bring him to me. 

How can I describe my feelings when a poor fellow is brought 
me in this condition? I am the only person within hundreds of 
miles who can help him. Because I am here and afh supplied by 
my friends with the necessary means, he can be saved, like those 
who, came before Kim in the same condition and those who will 
come after him, while otherwise he would have fallen a victim to 
the torture. This does not mean merely that I can save his life. 
We must all die. But that I can save him from days of torture, 
that is what I feel as my great and ever new privilege. Pain is a 
more terrible lord of mankind than even death himself. 

So, when the poor, moaning creature comes, I lay my hand on 
his forehead and say to him: “Don’t be afraid! In an hour’s time 
you shall be put to sleep, and when you wake you won’t feel any 
more pain.” Very soon he is given an injection of omnipon; the 
doctor’s wife is called to the hospital, and, with Joseph’s help, 
makes everything ready for the operation. When tha^ is to begin 
she administers the anaesthetic, and Joseph, in a long pair of 
rubber gloves, acts as assistant. 

The operation is finished, and in the hardly-lighted dormitory 
I watch for the sick man’s awaking. Scarcely has he recovered 
consciousness when he stares about him and ejaculates again and 
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again: “I’ve no more pain! I’ve no more pain!” . . . His hand 
feels for mine and will not let it go. Then I begin to tell him and 
the others who are in the room that it is the Lord Jesus who has 
told the doctor and his wife to come to the Ogowe, and that white 
people in Europe give them the money to live here and cure the 
sick negroes. Then I have to answer questions as to who these 
white people are, where they live, and how they know that the 
natives suffer so much from sickness. The African sun is shining 
through the coffee bushes into the dark shed, but we, black and 
white, sit side by side and feel that we know by experience the 
meaning of the words: “And all ye are brethren” (Matt, xxiii, 8). 
Would that my generous friends in Europe could come out here 
and live through one such hour! 

1931 
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Part 6 


Contemporary NLedicine 


SYNOPSIS 

The layman speaks in three diverse selections which open the final 
section^ (fh Cbntemporary Medicine. Bentz Plagemann elaborates 
on the theme in ^Toliomyelitis: A Case History the story of his 
own illness. At a time when ^"polio^^ has been perhaps over^ 
pitblicized and every parent watches his child for possible fright^ 
ening symptoms^ this story of a cure and a return to normal living 
is heartening. The attack on the disease in medical laboratories is 
being pursued intensively along many different avenues. As this is 
written^ the results are largely negative. Current opinion is that 
"'polio*^ is present almost everywhere^ usually in cases so mild 
that they escape detection. If this is true, it is impossible to pro- 
tect individuals from exposure. The odds, however, are in favor 
of a mild attack which helps confer immunity. If a severe case 
occurs, rehabilitation of the sort practiced at Warm Springs offers 
the only help. 

There follow two exciting stories of medical adventure in 
recent years. The first, ^^^Doc^ Lipes Commandeers a Submarine 
Officers^ Wardroomf^ tells how a pharmacists mate operated on 
an appendicitis patient in a submerged submarine, and won for 
its author, George Weller, the Pulitzer Prize for distinguished 
reporting. The patient, incidentally, recovered fully, and was 
back on duty in thirteen days. The second, “A Pig from Jersey 
by Bert on Rouech^, is a true detective story of the New York 
City Department of Health, and, it is to be hoped, a warning 
that the eater of fresh pork will take to heart. It has been sug- 
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gested that the dietary laws from the Book of Leviticus, reprinted 
171 the section on '‘^Ancient and Medieval Times^^ were aimed 
in part at the same disease, trichinosis, which resulted in the death 
of Herman Sauer. 

We are at the contemporary period in medical research. In 
hundreds of laboratories every phase of the problem of health and 
disease is being minutely examined. Thousands of workers, biU 
lions of dollars and the discoveries of most of the sciences are 
united in the work. There are indications that the very gulf 
between life and non-life, hitherto considered unfathomable, is 
being bridged, as we shall observe in the article by Wendell 
Stanley. Yet while this is going on, the fight against the magician 
and the charlatan, which is one of the threads running through 
this book, continues. Contrast the great medical advances with 
the cure for syphilis, still used in parts of the South, which is 
mentioned in ^^Remedies Still Prescribed.^^ Or note the supersti- 
tions of Italian immigrants, in "^Witchcraft on West Polk Streetf" 
by Alice Hamilton. This is the same Dr. Hamilton who later 
became a Professor at the Harvard Medical School and the coun- 
try^s outstanding authority on industrial disease. Her experiences 
at Hull House in Chicago, which served as the basis for the 
present selection, read like adventures in the darkest days of 
medievalism. Remedies like Peruna also continue to make millions 
for their sponsors. Only recently a patent medicine called Had- 
acol has swept the South with its promise to ""assure good health 
a7id restore youthful feeling and appearance."^ In i9$o, aided 
by medicine shows and other similar devices, it is said to have 
outsold any other drug preparation in the world! 

Of the innumerable researches and advances which have made 
contemporary medicine so powerful a tool in the fight against 
disease, we have been forced by considerations of length to limit 
ourselves to eight discussions. These eight, while in no sense in- 
clusive, cover some of the most important problems and dis- 
coveries, and in a number of cases are told in the vx>rds of the 
researchers themselves. The first of these articles, dealing with 
what may well be the most important of the subjectii, is *"At the 
Twilight Zone of Life,"" by the Nobel laureate Wendell M. 
Stanley. Dr. Stanley"s work is concerned with those submicro- 
scopic particles, the viruses, which are responsible for some of 
the most fearful diseases of mankind, such as yellow fever and 
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poliomyelitis. As such it is of the greatest value in understanding 
the nature of these diseases, Stanley's discoveries^ however, have 
even larger implications. He has shown that viruses are giant mole-- 
cules, that they occupy a position in the scale of size between the 
non-living molecules and the smallest of the living bacteria. More- 
over, they react sometimes in one way and sometimes in the other. 
In their activities, perhaps, lies a part of the secret of life which 
most people have believed would never be solved. 

The Director of Memorial Hospital in New York City, one of 
the world's foremost centers of research in cancer, next offers 
^Perspectives in Cancer Research," A reading of this selection 
immediately conveys the complexity of the problem, explaws 
why any simple solution is unlikely, and shows how this most 
thoroughly organized attack on any disease is being carried on. 

The fanciful paragraph on 'Wlicrobes," by Rene Dubos, a 
world-famou^ student of the subject, serves as an introduction 
to ^^Chemotherapy," written by the man who is its foremost 
living exponent, Sir Alexander Fleming, Sir Alexa?ider evaluates 
the various new drugs, including his own discovery pejncillin 
and indicates the path of future development of this dramatic 
modern medical research. 

In the previous section. Professor Timme gave an overall sur- 
vey of the subject of the glands of internal secretion. Leonard 
EngePs ^^ACTH, Cortisone cb* Co." follows logically after that 
selection. Mr. E?igel makes understandable our present knowledge 
of a development which is both complex and highly important 
for the treatment of disease. 

Medical Benefits from Atomic Energy" by James Franck 
explains still another discovery of the past decade whose rami- 
fications extend into every field of medicine as well as of general 
science. The role of tracer medicine and of radioactive substances 
in therapy are discussed. 

In ^^The New Science of Surgery" the well-known physician 
and writer. Dr. Frank G. Slaughter, tells of the interesting de- 
velopments in the field of surgery, particularly heart and blood 
vessel surgery. In our previous section Dr. Brill's article ^^The 
Psychology of Sigptund Freud" told of the inception of a new 
theory in the treatment of mental disorders. In ^Tsychiatry for 
Everyday Needs" Dr. William Menninger tells how the original 
concept is being developed as a branch of contemporary medi- 
cine. Dr. Menninger's clinic in Topeka, Kansas, is outstanding. 
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His article describes the various channels in which psychiatric 
medicine is proving useful. 

We end this volume of medical adventures with two selections 
dealing with the end of the life of man. In ^'On Being Old Too 
Young,” Dr. Edward J, Stie glitz explores the possibilities of the 
new science of old age, gerontology. Old age, he pbints out, is no 
longer a natural phenomenon to be accepted without question. 
There are ways of dealing with it on the social and economic 
level. Moreover, through an understanding of the biology of 
senescence, it can be modified or retarded. The control of diseases 
which formerly ended the lives of many before they had lived 
the normal life span, thus increasing the average age of the popu- 
lation, has made the problem of increasing urgency. Here are 
three avenues of approach which, when more fully explored, will 
make the aged more valuable to the commumty as well as happier 
individuals. 

The final article, ‘^The Mystery of Death” is from the pen of 
Alexis Carrel who wrote “Man, the Unknown” and whose work 
at the Rockefeller Institute on the preservation of animal tissue 
made him famous. Carrel was a great physician. His essay on 
death is one of his finest compositions. 



Poliomyelitis: A Case History 


BENTZ PLAGEMANN 


At about 5:30 on the morning after we left Bizerte for Naples, 
we were awaited by the alarm for general quarters. On a routine 
call such as this I sometimes stood on the deck outside of my 
station in the wardroom. The sea was beautiful, calm and blue. 
We were still able to see the African shore, a series of low hills, 
pale blue, rising from the mist. The scene had a curious unreality. 
Then I realized that the unreality was not in the scene but in 
myself. My body felt light and too warm. 

When we had been secured from general quarters, I went below 
to the sick bay and took my temperature. It was 102.5°, ^ went 

to our isolation ward and got into bed. I was there four days. 

As the time passed by, everyone was very cheerful about my 
illness except myself. My temperature did not drop. Sometimes it 
climbed near to 104°. I began to have pain in my back and legs, 
which gradually traveled up my spine to my neck. It became 
difficult to move my head. I dosed myself with aspirin, and when 
the pain increased 1 took codeine. I had to get up frequently to 
go to the nearby “head” because I had other symptoms. 

Once in a while I would drag myself from my bunk and walk 
to the sick bay, which was on the same deck two or three com- 
partments aft. I would sit there for a moment to see that all was 
going well. On one of these trips I found the sick bay empty. 
I took down our book on diagnosis and looked up my symptoms. 
Afterward I went back to my bunk and lay still. .1 tried to dismiss 
from my mind the frightening suspicion which had lodged there. 

In an hour or so I had to get up again to go to the head. Half- 
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way there my right knee gave way and I fell to the deck. But I 
dragged myself to the head and back to my bunk and waited for 
one of my shipmates to appear. One of the deck crew presently 
came by and I called to him. **Go to the captain,” I said, *‘and tell 
him I have infantile paralysis.” 

I remained in the American Army hospital in Naples for a 
month, and all of my memories of that period are conditioned by 
the framework of pain. Somewhere within was the person I had 
once been, but a slow process of alteration was begun, as if the 
exterior of a house were changed while the living rooms within 
remained the same. 

Since poliomyelitis strikes at the central nervous system, it is 
particularly enervating; this, coupled with the persistent fever, 
results in complete exhaustion. The pain of the first stage of the 
illness is caused by the pulling of the relatively uninvolved mus- 
cles against those which are useless. 

In my own case some of the muscles in the back of my right 
leg, which was where the paralysis settled, still functioned, and 
since there were none in front of the leg to offset them, the 
natural tendency was for my leg to be drawn backward. 

I had excellent care. My doctor, Dr. Pocotte, was from Toledo, 
Ohio. He was a man first and then he was a doctor^ Or it might 
be better to say that he was a human being first. I asked him the 
question that was always in my mind. Would I ever walk again? 

“Of course,” Dr. Pocotte said. 

“Will I walk normally?” 

‘Well, possibly not.” (How difficult it was for him to say that.) 
“But you will walk,” he said. “Perhaps with a brace.” 

“When will that be?” 

That he could not tell me. It depended on many things. (Did 
I want to walk again, he seemed to be asking.) 

“Is it a matter of days?” I asked him. “Or weeks, or months, or 
years?” 

“It should be a matter of months.” 

It was then August. “I should like to walk by Christinas,” I said. 

Two modest brick and stone pillars flank the drive Which leads 
to the Georgia Warm Springs Foundation. I thought they looked 
like a design for a bookplate, and it was with the feeling of open- 
ing an unread book that I entered the drive in the ambulance. 
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Suddenly^ at a turn in the drive, we came upon a hidden group 
of buildings, a small principality, like an i8th Century manor 
house. The ambulance took me to the rear of the Medical Build- 
ing, behind the central building, where I was taken inside to an 
examining room. I was prepared for an examination, but I was 
not prepared, when I had stripped to my undershorts as in- 
structed, to be called upon by a woman. This was Miss Plastridgc, 
the head of the physical therapists. She went about the business 
of examining and charting my muscles with quiet but friendly 
efficiency. 

“If I have to limp,” I said belligerently, “I am going to do it 
with a flair. I am going to be the poor girl’s Byron.” 

Miss Plastridge regarded me gravely. “Are you a poet?” she 
asked. 

I realized at once how badly I had failed in my attempt at 
humor and I lapsed into a rather sheepish honesty. “No,” I said. 
“I am a wjPkerV* 

“Then not Byron,” she said softly. “Sir Walter Scott must be 
your model. He was a polio too, you know.” 

The way she said the word “polio’* fell strangely on my ears. 
She robbed it of its harshness, its diagnostic sound. She made it 
sound like a secret order. 

“Only a particular group of people contract polio,” she went 
on quietly, testing my muscles. “It indicates a highly organized 
central nervous system, which usually means talent or special 
ability of some kind.” 

Next morning I was wakened by a large, capable, colored 
attendant who informed me genially that I was to have a bath. 
Still half-asleep, I found myself picked up, as one might pick up 
a child, and deposited in a tub of water. When I complained that 
it was too hot, the attendant, who told me that his name was 
Frank, laughed and said that he would come back when I was 
“done.” I survived this ordeal, and Frank cheerfully carried me 
back to my room, where breakfast waited on a tray. 

After breakfast Frank took me in a wheelchair down to the 
brick-pillared cloister which led from the Medical Building to 
the pool. He left me sitting in a hallway where you awaited your 
mm inside. Soon Mac, a large ruddy Scotsman who was the 
“king” of the push boys, the wheelchair attendants, appeared. 
Without a word he whisked me inside. 

My first impression of the pool was that it rather resembled a 
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cathedral. In the clear light from the many*paned, translucent 
windows it looked very large. My physical therapist, Mrs. 
Schlosser, wearing a bathing suit, was standing in the pool await- 
ing me. Mac lifted me down to her and I surrendered gratefully to 
the warm water and the hands of Mrs. Schlossec, who held my 
head above water as she helped me out to a raised platform in the 
pool. There were several of these platforms, their surfaces sub- 
merged on a slanting line. I lay with my head on a folded towel, 
my face above water but the rest of my body below. An oppres- 
sive silence filled the large room, even though every platform 
was occupied by a patient, with a physical therapist beside it. 
And now the ritual began. 

Leaning over me, her lips close to my ear, Mrs. Schlosser 
whispered, “Think of your quadriceps.” Then, arching my knee, 
she extended my lower leg, while I lay there in complete abeyance 
striving to remember where the lost quadriceps were. I knew now 
the meaning of the silence in the room. It indicated not the 
absence of sound, but the presence of thought. We were all of 
us trying to remember our lost freedom, the lost movement of 
arms and legs. 

We covered the entire normal range of action in both legs. 
When I turned sideways to perform more exercise, H/lrs. Schlosser 
became so absorbec) that she raised herself upon the platform, the 
bett^ to help me. Her long brown hair was above me, her face 
close to mine. 

During those early days, I would look at her with secret delight. 
I guiltily, surreptitiously drew strength from her young, fresh 
health. 

The ritual of the silent pool lasted for 45 minutes by the clock. 
No more, no less. Then I was taken back to my room in the 
Medical Building for lunch. The sound of laughter and conversa- 
tion from a room at the end of the hall aroused my ctjriosity, and 
after Frank had gone I wheeled myself there. Half a dozen or so 
of the patients had gathered in the room of a yoqng man, to 
whom I was introduced. They welcomed me and i)rged me to 
stay and have my tray with them. But I was cow|u:dly and I 
declined. For Roger, the young man in whose roo^n we were, 
lay with his twisted back over a Bradford frame. 

The Bradford frame was bowlike; canvas was laced over it 
tightly, and Roger lay face upward, his head and feet lower than 
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his body. He lay like that 24 hours of the day, day after day. 
I was not inured to the sight of such cheerful, patient suffering. 

I thought of my own suffering and loss with a feeling of guilt. 
The conviction grew on me that I had subconsciously chosen to 
suffer. I reminded myself, of course, that polio is caused by a 
virus. It seems unlikely that a man could will himself to have it. 
But in my inner thoughts, which I did not discuss openly, I 
allowed myself to examine this idea. What an admirable disease 
it had been for my purpose! In the intolerable situation forced 
upon me by the war I suddenly found myself unable to walk. 
My ship went on to its task without me. 

There were many things I had to think about before I could 
lunch with equanimity in Roger’s room. 

Lunch was followed by the rest period. When the hour had 
passed I pulled myself into my chair and wheeled myself out to 
the open teri^ce above the porch. Below me was an oblong court 
of reddish-tinted composition. It was an exercise court, and this 
was the hour of walking practice. Along each side of the court 
the patients had already begun to line up in their chairs, like 
spectators at a game. 

In the warm Georgia sunshine the girls and women were 
dressed in gay sport clothes. Those still arriving descended the 
walk in their wheelchairs like medieval ladies coming to the joust. 
The men and boys arrived with dash, careening down the hill in 
their chairs, their hands (if they could use them) sure and clever 
as they guided themselves by turning the outer rims of the 
wheels. When all of the chairs were lined up, the physical thera- 
pists, starched and fresh after their morning in the pool, ap- 
proached one patient at a time with his or her crutches. 

Then the walking began, the walking known as “supervised,” 
with the physical therapist in front to hold the patient’s belt or 
fold of dress, and a push boy behind if necessary. The crutches 
used were known as Canadian crutches; they ended just above the 
elbow in a semicircle of covered metal which gave support to the 
arm yet forced one to stand erect instead of slumping forward. 

“Foot in,” the physical therapist would say, or, “Hike the 
muscle at the waist,” meanwhile counting, “Left crutch, right 
foot; right crutch, left foot.” And laughter all the while, laughter 
and friendly ridicule from the spectators. 

At the far end of the court was a raised platform with a short 
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flight of steps leading to each of the four sides. When each patient 
had finished his walking stint he went to do the steps, and from 
this platform even louder laughter sounded. 

Those with two braces went up backward, the braces locked at 
the knee. The method was to hoist the trunk of the body by lean- 
ing forward on the crutches and thus raise the feet to each step. 
Everyone agreed that the spectacle was ludicrous. Sometimes the 
patient himself was so convulsed by laughter that he would have to 
stop to control himself. Those with one helpful leg, unbraced, 
were more fortunate. They went up forward, one hand on cane or 
crutch, the other on the stair rail. In this way they could drag the 
useless limb up to each step. They were not half so amusing. 

Three days later I was moved to Builder’s Hall. The room in 
which I found myself was small but complete, with none of that 
extremely antiseptic hospital precision. I fell easily into the 
routine: breakfast, pool treatment, lunch, rest hour. I did not 
yet have my brace, so I could not participate in the exercise of 
walking. Perhaps because of this, I still did not become really 
acquainted with the others until my first trip to Manchester, 
a small town a few miles distant. Every Friday afternoon the 
Foundation bus took there all the patients who were well enough, 
to have a haircut, or' shop, or perhaps just to havej Coke at the 
local drugstore. 

When the bus arrived in Manchester, a small town with the 
traditional main street, we pulled up in front of the barbershop. 
The girls, most of whom could walk with canes or crutches, 
were helped down first. The rest of us were wheeled to our 
destinations, one at a time, in a portable wheelchair. I was taken 
to the barbershop. 

Two push boys had come along with Mac, and as I sat in the 
barber’s chair I could see the wheelchair making its trips up and 
down the street and the girls, on their crutches, going from store 
to store. The people of Manchester were accustomed to this 
weekly sight; they accepted it without surprise, behaying, out of 
custom or indifference, in the admirable way most people find 
so difficult; they did not stare. 

When we boarded the bus again we all sang. Aftef that day I 
fell easily into the harmless diversions of the Foundatibn in which 
male and female were paired together in their wheelchairs, like 
the cardboard animals of a child’s Noah’s ark. I thought often 
of that parallel. We floated serenely above the deluge, waiting. 
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not too eagerly, for the arrival of the dove with the olive branch, 
which would tell us that we might go out into the world again. 

One morning Mrs. Schlosser, was waiting for me with a smile. 

“You are to be measured for your brace,” she said excitedly. 
The contour of my atrophied leg was traced on a piece of brown 
paper by a technician: a seemingly haphazard process which would 
result, I knew, in one of the best braces to be had anywhere. 
Afterward I went to the storeroom and selected a pair of crutches. 

I found that I was beginning to enter into the quick, slashing 
conversation of the men’s dressing room. I would often meet 
here the large Mr. Doyle, a great man, completely paralyzed, un- 
able to move anything but his head. Even his beloved cigar had to 
be placed in his mouth for him, but no one minded performing 
this simple act for Mr. Doyle, or even more difficult ones, since 
he had endeajed himself to everyone some time before my arrival 
by a remail^ to a visitor. He had replied to a lady who had asked 
him if he had “infantile paralysis” that, no, he had been hired to 
test wheelchairs because he was so large. 

The best of all the Warm Springs stories concerned the re- 
hearsed “miracle” which had taken place before my arrival. On 
the terrace in the rear of Georgia Hall was a shallow basin of 
stone with a fountain in its center. Newcomers never failed to 
ask if it was the spring. Sitting idly about this fountain one Sun- 
day afternoon several patients and push boys evolved a scheme. 
One of the push boys allowed himself to be put in a chair, wear- 
ing borrowed braces. Then when the visitors had arrived, stand- 
ing, as was their custom, in silent awe and some distance re- 
moved, another push boy went reverently to the fountain, dipped 
a paper cup of water from it and carried it to the pseudo-patient. 
After drinking greedily, the “patient” began to shake, jerk, 
jump; a glad smile broke forth on his face, and with a shout of 
delight he leaped from the chair, shed his braces and danced 
about the pool crying, “I’m cured! I’m cured!” while the real 
patients sat helpless and weak with laughter. 

Something in the nature of our predicament induced this 
laughter among ourselves when we had recovered from the 
early illness; and if we did not learn to laugh quickly enough, 
wc were taught by those who knew its value and necessity. 

At two places in the Foundation there were full-length mirrors. 
At- intervals in his treatment a patient would be taken to one of 
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these in his chair, his braces put on, his crutches held for him. 
Then he would be raised upright in front of the mirror by the 
physical therapist. 

“You have this muscle,” the physical therapist would say, “or 
that muscle.” And then she would point out his imitations. “You 
do not have these muscles,” she would say, “and now you must 
learn to compensate for what you do not have by what you 
have.” 

The word stirred memories in my mind. It had been a long time 
since I had read Emerson’s essay, but it seemed to me that the 
secret lay in that word “compensation.” 

Before I was permitted to stand, I would wheel myself to a 
mirror. Waiting there until I was unobserved, I would raise my 
body by my arms from the chair and regard myself. Standing 
there, secretly, before the mirror, half raised from my chair as if 
in flight from my body, I would say, I am alive now but one 
day I will be dead. I said this — ^words will not convey it — ^udth 
such pleasure and excitement that the whole world was changed 
about me. The sky took on more brilliance, the earth flowered 
and I was joined in joy with those about me. Not because I was 
“half in love with easeful Death,” as Keats said, but because it 
seemed to me that through the veil of illusion behind which most 
of us lived I had somehow encompassed with my mind the limita- 
tions of my body. 

Writing this I realize the futility of my words. It has been 
said before and it will be said again, yet no one can give this 
knowledge to another. I could only look into the eyes of those 
about me — ^look at Mr. Doyle being lifted into his chair, seeing 
in his eyes this same knowledge. I could say to Mr. Doyle, “A 
fine specimen you are,” and he could reply, “The hell with you, 
you cripple.” And we could laugh because we were free. 

I had arrived at Warm Springs on Nov. i, 1944, 

24th a bulletin was distributed which read, “Tqintative plans 
arc that the President will be in Warm Spring^ in the near 
future.” 

As the news was spread the Foundation took 0 n a different 
character. A sort of tension mushroomed overnigfit. When we 
gathered around the piano in the evening, our singing soon drifted 
into conversation. But when the telephone men, who had arrived 
to set up a special switchboard for the President’s use, came 
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into Georgia Hall after dinner, the conversation stopped and the 
singing started up again, pointed, a little too loud. Dr. Harold 
Johnson, well known in the world of medical science, had been 
stricken with paralysis in his laboratory. If he found himself 
alone in Georgia Hall, he would play Bach, sitting at the piano in 
his wheelchair, his trousers failing loosely over his atrophied legs. 
But when the others gathered he would laugh and perhaps go 
quickly into Honeysuckle Rose. “Before I came here I could do 
this,” he would say, executing an arpeggio. 

When the Marine detachment arrived there was a wheelchair 
traffic jam in front of the gift shop in Georgia Hail. It was 
surprising how many of the girls happened to be there at the 
same time, all urgently in need of a candy bar, magazine or 
Coke. I saw the first group of Marines come in. There were three 
or four of them, and they stopped with amazement. The girls 
were sudden^ silent, suddenly absorbed in magazines, candy 
bars, Cokesftr .^er a moment one of the Marines said with slow 
wonder, “What do you know! A mobile USO!” 

Georgia Hall was transformed by the Marines. You cannot get 
really close to a girl when she is in a wheelchair, but it helps if 
you sit on the arm, and some of the Marines soon discovered 
that. May it be forever an honor to the Corps that to a man they 
saw in the young ladies of Georgia Hall not polio victims, but 
members of the opposite sex. They brought stars to their eyes. 

The day of the President’s arrival dawned with a sense of 
dream-like unreality for us. We waited for him in our wheel- 
chairs in front of Georgia Hall, sitting in a semicircle in the 
shadow of the white pillars. When we saw the cavalcade round 
the comer of the drive, our throats tightened. As he drove his 
car with the hand controls into the circular drive before us, 
he slowed down, and when he reached us he stopped. Then, 
sitting in silence, he smiled. He raised his arms above his head, 
clasping his hands like a victor, and in our chairs we smiled back 
at him and wept. . • • 

By 6 o’clock that evening the hall was already full of wheel- 
chairs. We had spent the latter part of the afternoon dressing, 
the men fully excited as the girls. We had discarded our cus- 
tomary slacks and sport shirts; we of the service had put on our 
uniforms. 

Inside the dining room a long table had been placed at the 
near end against 'the wall so that from this vantage point the 
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President and his party would have an unobstructed view. Op 
posite us as we entered were the colored serving boys lined up 
outside the kitchen door. 

As we filed into the room Graham Jackson made his appear- 
ance. He was a colored Navy Chief Musician who always came 
from his station in Atlanta to play for the President while he 
was at Warm Springs. Above hk immaculate uniform his round, 
friendly face shone. He seated himself at the chapel piano, which 
suddenly looked oddly defenseless (I had been told that after 
Graham Jackson’s appearance it had to be sent away for com- 
plete overhauling). His playing, debonair and gay, achieved 
exactly the right, if unexpected, note. The serving boys straight- 
ened with pride, their wrists seeming to ease back up into tlieir 
sleeves, and we even managed to forget the disquieting presence 
of the secret service men who stood at strategic places along the 
wall. 

The President entered. 

He came in as we had come in, in his wheelchair. There was 
no playing of Hail to the Chief y no warning of any kind. You 
did not feel that it was the President coming into the room, or 
even the squire of Hyde Park, but simply a polio in a wheelchair. 
He smiled, waved his cigaret holder and was wheeled to his 
table, followed by the members of his party. 

After the traditional Thanksgiving Day dinner a huge book 
cover bearing the title, “The Spirit of Warm Springs,” was 
brought into the room and set up just inside the door so that the 
entertainers would have to enter through it. Everyone laughed 
when two physical therapists came in, dancing inside a cloth 
horse. It was a repeat performance, but still no one could agree 
on who occupied what part of the horse’s anatomy. One of the 
patients then did a skit with his physical therapist, a satire on 
supervised walking, and this also was well received. 

The high point of the show was a skit involving a skeleton, a 
Fat Lady and Franklin Roosevelt. The skeleton, borrowed from 
the doctor’s office, was wheeled out on a table stretcher with a 
cigaret smoking between its teeth. It was meant tourepresent the 
condition in which Mr. Botts had arrived at Waitn Springs so 
many years before. Polio had felled Mr. Botts as he stood on the 
threshold of an operatic career. Hearing that Franklin Rooseveh 
was convalescing from his attack of polio at the old resort of 
Warm Springs, he had himself taken there on a stretcher. Mr. 
Roosevelt had said that he looked like a skeleton when they car- 
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ried him from the train; and after that Mr. Roosevelt had two 
patients on his hands because Mr. Botts had already been preceded 
by the Fat Lady, who had come for the same reason. 

Mr. Roosevelt had tried, the Fat Lady said to the skeleton in 
the skit, he had done his best. But. She shook her head. The 
man who was destined to live longer in the White House than 
any American President; the man who was to conceive such dar- 
ing reforms and stratagems that no one would speak his name 
without emotion of some kind or other; the spirit behind WPA, 
the Atlantic Charter, Lend-Lease; he had tried, the Fat Lady ex- 
plained, but he could not hold both of her feet on the bottom of 
the pool at the same time so that she could try to stand. 

This had been the beginning; these three had formed the 
nucleus of the Georgia Warm Springs Foundation. The Fat 
Lady’s name was lost in the legend, but Mr. Botts had stayed 
on to help turgllnize after Mr. Roosevelt had sent out his request 
for aid. 

We could see the President taking notes during the skit. His 
lined gray face was thoughtful. Mr. Botts himself now appeared. 
Dressed in an absurd, ill-fitting woman’s dress, a hat with feathers, 
lipstick on his face, he came out in his chair to sing. What did 
it matter if he had never sung at the Metropolitan? Now he 
sang for his friend the President, and the President laughed. His 
song was Walter, Walter, Lead Me to the Altar, and the show 
ended on the proper note. 

Now the President began to speak. 

Yes, he remembered those early days. And he had never 
found anywhere else in the world the same sense of well-being 
and contentment which he had found at Warm Springs. He had 
always wanted to come back here. The war had kept him away; 
the war had kept so many men away from the places they loved 
most. 

Then he spoke of the polio. The silence in the room was harsh. 
In the faces of the able-bodied there was a look of discomfort, as 
if they had no right to be there. He wanted a great deal of 
money used for research, the President said. 

As he spoke I wondered why, in all the writing about Roose- 
velt and the discussion about him, there was never anything 
but a rather oblique reference to his disability. Much of this 
could be accounted for under the heading of good taste. But was 
it fair to Franklin Roosevelt to omit a consideration of his polio 



GREAT ADVENTURES IN MEDICINE 


716 

from any appraisal of the man? Does not a man who has to be 
carried ^ink differently from a man who walks? 

Abruptly the party was over. 

As we wheeled our chairs out of the double doors, we passed 
the President where he had been brought to sit so that he might 
shake hands with each of us and be introduced by Miss Plastridgc, 
who stood by his side. One of the patients near me summoned 
up the courage to ask the President how long he would be at 
Warm Springs. 

“Only a few days,” he said, responding with his ready smile. 
“But I am coming back in the spring,” he added, “and then I am 
going to try to stay for two weeks.” 

Now all the world knows that when Franklin Roosevelt came 
back in the spring, he came back forever. 

My brace arrived. I began by learning to stand in it, with 
Mrs. Schlosser on one side and Mac on the other. I took a few 
faltering steps, holding on to both of them. It depressed me to 
find it so difficult. My left leg would soon be good as new with 
exercise, but I had not known that the weakness of my hips, only 
slightly involved, would so completely destroy my feeling of 
security. Even with my back to a wall, my brace locked at the 
knee, I would feel brittle and vulnerable, at least 10 feet tall, 
thinking that if I fell I would shatter on the floor like a tower of 
blocks. But I practiced with the others; I, too, had my super- 
vised walking. Twice a day I did the length of Georgia Hall, 
with Mrs. Schlosser holding my belt; and when I finished that I 
took my turn on the steps. 

Christmas came. In my room I reached with shaking fingers for 
my shining new brace and strapped it to my right leg. Then I 
wheeled myself into Georgia Hall. The doors of the dining room 
had already been opened for our early Christmas dinner, and 
everyone else had gone in. I was glad that I wa^ alone and I 
began to tremble with eagerness and apprehension. | 

I wheeled my chair backward to a wail for support and raised 
myself upward on the chair’s arms. I locked my brace at the knee 
and reached for my new crutches, slung on the! back of the 
chair. Then I kept the promise I had made to myself in Naples. 
My whole body light with happiness, I walked into the dining 
room. 

iP49 
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‘‘Doc"' Lipes Commandeers 
a Submarine Officer/ 
Wardroom 

GEORGE WELLER 

Somewhere in Ausiralia— “They are giving him ether now/’ 
was what they said back in the aft torpedo rooms. 

“He’s gone under, and they’re ready to cut him open,” the 
crew whi^peicd, sitting on their pipe bunks cramped between 
torpedoes. 

One man went forward and put his arm quietly around the 
shoulder of another man who was handling the bow diving 
planes. 

“Keep her steady, Jake,” he said. “They’ve just made the first 
cut. They’re feeling around for it now.” 

“They” were a little group of anxious-faced men with their 
arms thrust into reversed white pajama coats. Gauze bandages 
hid all their expressions except the tensity in their eyes. 

“It” was an acute appendix inside Dean Rector of Chautauqua, 
Kansas. The stabbing pains had become unendurable the day be- 
fore, which was Rector’s first birthday at sea. He was nineteen 
years old. 

The big depth gauge that looks like a factory clock and stands 
beside the “Christmas tree” of red and green gauges regulating 
the flooding chambers showed where they were. They were 
below the surface. And above them were enemy waters crossed 
and recrossed by whirring propellers of Japanese destroyers and 
transports. 

The nearest naval surgeon competent to operate on the nine- 
teen-year-old seaman was thousands of miles and many days 
away. There was just one way to prevent the appendix from 
bursting, and that was for the crew to operate upon their ship- 
mate themselves; 
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And that’s what they did; they operated upon him. It was 
probably one of the largest operations in number of participants 
that ever occurred. 

“He says he’s ready to take his chance,” the gobs whispered 
from bulkhead to bulkhead. 

“That guy’s regular” — the word traveled from bow planes to 
propeller and back again. 

They “kept her steady.” 

The chief surgeon was a twenty-three-year-old pharmacist’s 
mate wearing a blue blouse with white-taped collar and squashy 
white duck cap. His name was Wheeler B. Lipes. He came from 
Newcastle near Roanoke, Virginia, and had taken the Navy hos- 
pital course in San Diego, thereafter serving three years in tlie 
naval hospital at Philadelphia, where his wife lives. 

Lipes’ specialty as laboratory technician was in operating a 
machine that registers heartbeats. He was classified as an electro- 
cardiographer. But he had seen Navy doctors take out one or two 
appendixes and thought he could do it. Under the sea, he was 
given his first chance to operate. 

There was difficulty about the ether. When below the surface 
the pressure inside a boat is above the atmospheric pressure. More 
ether is absorbed under pressure. The submariner^did not know 
how long their operation would last. 

They did not know how long it would take to find the ap- 
pendix. They did not know whether there would be enough 
ether to keep the patient under throughout the operation. 

They didn’t want the patient waking up before they were 
finished. 

They decided to operate on the table in the officers’ wardroom. 
In the newest and roomiest American submarine the wardroom 
is approximately the size of a Pullman-car drawing room. It is 
flanked by bench seats attached to the wall, and a table occupies 
the whole room — ^you enter with knees already crooked to sit 
down. The only way anyone can be upright in the Wardrooms is 
by kneeling. 

The operating room was just long enough so that the patient’s 
head and feet reached the two ends without hangifig over. 

First they got out a medical book and read up on |he appendix, 
while Rector, his face pale with pain, lay in the narrow bunk. 
It was probably the most democratic surgical operation ever per- 
formed. Everybody from boxplane man to the cook in the galley 
knew his role. 
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The cook provided the ether mask. It was an inverted tea 
strainer. They covered it with gauze. 

The twenty-three-year-old “surgeon” had, as his staff of fel- 
low “physicians,” all men his senior in age and rank. His anes- 
thetist was Communications Officer Lieutenant Franz Hoskins of 
Tacoma, Washington. 

Before they carried Rector to the wardroom, the submarine 
Captain, Lieutenant Commander W. B. Ferrall of Pittsburgh, asked 
Lipes as the “surgeon” to have a talk with the patient. 

“Look, Dean, I never did anything like this before,” Lipes said. 
“You don’t have much chance to pull through, anyhow. Wiiat do 
you say?” 

“I know just how it is. Doc.” 

It was the first time in his life that anybody had Called Lipes 
“Doc.” But there was in him, added to the steadiness that goes with 
a submarinep’^ profession, a new calmness. 

The operating staff adjusted gauze masks while members of the 
engine-room crew pulled tight their reversed pajama coats over 
their extended arms. The tools were laid out. They were far from 
perfect or complete for a major operation. The scalpel had no 
handle. 

But submariners are used to “rigging” things. The medicine 
chest had plenty of hemostats, which arc small pincers used for 
closing blood vessels. The machinist “rigged” a handle for the 
scalpel from a hemostat. 

When you are going to have an operation, you must have some 
kind of antiseptic agent. Rummaging in the medicine chest, they 
found sulfanilamide tablets and ground them to powder. One 
thing was lacking: there was no means of holding open the wound 
after the incision had been made. Surgical tools used for this are 
called “muscular retractors.” What would they use for retractors? 
There was nothing in the medicine chest that gave the answer, so 
they went as usual to the cook’s galley. 

In the galley they found tablespoons made of monel metal. 
They bent these at right angles and had their retractors. 

Sterilizers? They went to one of the greasy copper-colored 
torpedoes waiting beside the tubes. They milked alcohol from the 
torpedo mechanism and used it as well as boiling water. 

The light in the wardroom seemed insufficient; operating rooms 
always have big lamps. So they brought one of the big floods 
used for night loadings and rigged it inside the wardroom’s 
sloping ceiling. 
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The moment for the operation had come. Rector, veiy pale 
and stripped, stretched himself out on the wardroom table under 
the glare of the lamps. 

Rubber gloves dipped in torpedo alcohol were drawn upon the 
youthful “Doc’s” hands. The fingers were too long. The rubber 
ends dribbled limply over. 

“You look like Mickey Mouse, Doc,” said one onlooker. 

Lipes grinned behind the gauze. 

Rector on the wardroom table wet his lips, glancing a side look 
at the tea-strainer ether mask. 

With his superior officers as his subordinates, Lipes looked into 
their eyes, nodded, and Hoskins put the tea mask down over 
Rector’s face. No words were spoken; Hoskins already knew 
from the book that he should watch Rector’s eye pupils dilate. 

The twcnty-three-year-old surgeon, following the ancient hand 
rule, put his little finger on Rector’s subsiding umbilicus, his 
thumb on the point of the hipbone, and, by dropping his index 
finger straight down, found the point where he intended to cut. 
At his side stood Lieutenant Norvell Ward of Indian Head, 
Maryland, who was his assistant surgeon. 

“I chose him for his coolness and dependability,” said the Doc 
afterward of his superior officer. “He acted as .my third and 
fourth hands.” 

Lieutenant Ward’s job was to place tablespoons in Rector’s 
side as Lipes cut through successive layers of muscles. 

Engineering Officer Lieutenant S. Manning of Cheraw, South 
Carolina, took the job which in a normal operating room is 
known as “circulating nurse.” His job was to see that packets 
of sterile dressings kept coming and that the torpedo alcohol 
and boiling water arrived regularly from the galley. 

They had what is called an “instrument passer” in Chief Yeo- 
man H. F. Wieg of Sheldon, North Dakota, whose job was to 
keep the tablespoons coming and coming clean. Submarine Skip- 
per Ferrall too had his part. They made him “reco»:der.” It was 
his job to keep count of the sponges that went info Rector. A 
double count of the tablespoons used as retractors i^as kept: one 
by the Skipper and one by the cook, who was hitnself passing 
them out from the galley. 

It took Lipes in his flap-finger rubber gloves nearly twenty 
minutes to find the appendix. 
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“I have tried one side of the caecum,” he whispered after the 
first minutes. “Now, I’m trying the other.” 

Whispered bulletins seeped back into the engine room and the 
crews’ quarters. 

‘‘The Doc has tried one side of something and now is trying 
the other side.” 

After more search, Lipes finally whispered, “I think I’ve got it. 
It’s curled way into the blind gut.” 

Lipes was using the classical McBumey’s incision. Now was 
the time when his shipmate’s life was completely in his hands. 

“Two more spoons.” They passed the word to Lieutenant 
Ward. 

“Two spoons at 14.45 hours [2:45 p.m.],” wrote Skipper Ferrall 
on his note pad. 

“More flashlights. And another battle lantern,” demanded Lipes. 

The papenj:’s face, lathered with white petrolatum, began to 
grimace. 

“Give him more ether,” ordered the Doc. 

Hoskins looked doubtfully at the original five pounds of ether 
now shrunk to hardly three quarters of one can, but once again 
the tea strainer was soaked in ether. The fumes mounted up, 
thickening the wardroom air and making the operating staff 
giddy. 

“Want those blowers speeded up?” the Captain asked the Doc. 

The blowers began to whir louder. 

Suddenly came the moment when the Doc reached out his 
hand, pointing toward the needle threaded with twenty-day 
chromic catgut. 

One by one the sponges came out. One by one the tablespoons 
bent into right angles were withdrawn and returned to the galley. 
At the end it was the skipper who nudged Lipes and pointed to 
the tally of bent tablespoons. One was missing. Lipes reached 
into the incision for the last time and withdrew the wishboned 
spoon and closed the incision. 

They even had the tool ready to cut off the thread. It was a 
pair of fingernail scissors, well scalded in w’ater and torpedo juice. 

At that moment the last can of ether went dry. They lifted 
up Rector and carried him into the bunk of Lieutenant Charles 
jL Miller of Williamsport, Pennsylvania. Lieutenant Miller alone 
had had control ^of the ship as diving oflScer during the operation. 

It was half an hour after the last tablespoon had been withdrawn 
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that Rector opened his eyes. Hk iirst words were, “I’m still in 
there pitching.” 

By diat time the sweat-drenched officers were hanging up their 
pajamas to dry. It had taken the amateurs about two and a half 
hours for an operation ordinarily requiring for^-five minutes. 

“It wasn’t one of those ‘snappy valve’ appendixes,” murmured 
Lipes apologetically as he felt the first handclasps upon his 
shoulders. 

Within a few hours, the bow and stem planesmen, who, under 
Lieutenant Miller’s direction, had kept the submarine from vary- 
ing more than half a degree vertically in 150 minutes below the 
stormy sea, came around to receive Rector’s winks of thanks. 
Rector’s only remark was, “Gee, I wish Earl was here to see this 
job.” His brother Earl, a seaman on the Navy submarine tender 
Pigeon, is among the list of missing at Corregidor, probably cap- 
tured. 

1942 


A Pig from Jersey 

BERTON ROUECHE 

Among those who passed through the general clinic of Lenox 
Hill Hospital, at Seventy-sixth Street and Park Avenue, on Mon- 
day morning, April 6, 1942, was a forty-year-old Yorkville dish- 
washer whom I will call Herman Sauer. His complaint, like his 
occupation, was an undistinguished one. He had a stomach ache. 
The pain had seized him early Sunday evening, he told the 
examining physician, and although it was not unendurably severe, 
its persistence worried him. He added that he was diarrheic and 
somewhat nauseated. Also, his head hurt. The doetor took his 
temperature and the usual soundings. Neither disclosed any cause 
for alarm. Then he turned his attention to the minifest symp- 
toms. The course of treatment he chose for their alleviation was 
unexceptionable. It consisted of a dose of bismuth fubcarbonate, 
a word of dietetic advice, and an invitation to cdme back the 
next day if the trouble continued. Sauer went home under the 
comforting impression that he was suffering from nothing more 
serious than a touch of dyspepsia. 
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Sauer was worse in the morning.. The pain had spread to his 
chest, and when he stood up, he felt dazed and dizzy. He did 
not, however, return to Lenox Hill. Instead, with the inconstancy 
of the ailing, he made his way to Metropolitan Hospital, on 
Welfare Island. He arrived there, shortly before noon, in such a 
state of confusion and collapse that a nurse had to assist him into 
the examining room. Half an hour later, having submitted to 
another potion of bismuth and what turned out to be an unin- 
structive blood count, he was admitted to a general ward for 
observation. During the afternoon, his temperature, which earlier 
had been, equivocally, normal, began to rise. When the resident 
physician reached him on his evening round, it was a trifle over 
a hundred and three. As is customary in all but the most crystal- 
line cases, the doctor avoided a flat-footed diagnosis. In his record 
of the case, he suggested three compatible possibilities. One was 
aortitis, a heart condition caused by an inflammation of the great 
trunk artejy' The others, both of which were inspired by an 
admission of intemperance that had been wrung from Sauer in the 
examining room, were cirrhosis of the liver and gastritis due to 
alcoholism. At the moment, the doctor indicated, the last appeared 
to be the most likely. 

Gastritis, aortitis, and cirrhosis of the liver, like innumerable 
other ailments, can seldom be repulsed by specific medication, but 
time is frequently effective. Sauer responded to neither. His fever 
held and his symptoms multiplied. He itched all over, an edema 
sealed his eyes, his voice faded and failed, and the seething pains 
in his chest and abdomen advanced to his arms and legs. Toward 
the end of the week, he sank into a stony, comalike apathy. Con- 
fronted by this disturbing decline, the house physician reopened 
his mind and reconsidered the evidence. His adaptability was soon 
rewarded. He concluded that he was up against an acute and, to 
Judge from his patient’s progressive dilapidation, a peculiarly 
rapacious infection. It was an insinuating notion, but it had one 
awkward flaw. The white-bloodcell count is a reliable barometer 
of infection, and Sauer’s count had been entirely normal. On 
Wednesday, April 15th, the doctor requested that another count 
be made. He did not question the accuracy of the original test, but 
the thought had occurred to him that it might have been made 
prematurely. The report from the laboratory was on his desk 
when he reached the hospital the following day. It more than 
confirmed his hunch. It also relieved him simultaneously of both 
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uncertainty and hope. Sauer’s white count was morbidly elevated 
by a preponderance of eosinophiles^ a variety of cell that is pro- 
duced by several potentially epidemic diseases but just one as 
formidably dishevelling as the case in question. The doctor put 
down the report and called the hospital superintendent’s office. 
He asked the clerk who answered the phone tp inform the De- 
partment of Health, to which the appearance of any disease of 
an epidemiological nature must be promptly communicated, that 
he had just uncovered a case of trichinosis. 

The cause of trichinosis is a voracious endoparasitic worm, 
Trichinella spiralis y commonly called trichina, that lodges in the 
muscle fibres of an animal host. It enters the host by way of the 
alimentary canal, and in the intestine produces larvae that pene- 
trate the intestinal walls to enter the blood stream. The worm is 
staggeringly prolific, and it has been known to remain alive, 
riiough quiescent, in the body of a surviving victim for thirty-one 
years. In general, the number of trichinae that succeed in reach- 
ing the muscle determines the severity of an attack. As such 
parasitic organisms go, adult trichinae are relatively large, the 
males averaging one-twentieth of an inch in length and the fe- 
males about twice that. The larvae are less statuesque. Pathologists 
have found as many as twelve hundred of theml^ncysted in a 
single gram of tissue. Numerous animals, ranging in size from the 
mole to the hippopotamus, are hospitable to the trichina, but it has 
a strong predilection for swine and man. Man’s only source of 
infection is pork. The disease is perpetuated in swine by the 
practice common among hog raisers of using garbage, some of 
which inevitably contains trichinous meat, for feed. Swine have 
a high degree of tolerance for the trichina, but man’s resistive 
powers are feeble. In 1931, in Detroit, a man suffered a violent 
seizure of trichinosis as a result of merely eating a piece of bread 
buttered with a knife that had been used to sliced an infested 
sausage. The hog from which the sausage was made had appeared 
to be in excellent health. Few acute afflictions are ifiore painful 
than trichinosis, or more prolonged and debilitating^ Its victims 
are occasionally prostrated for many months, and relapses after 
apparent recoveries are not uncommon. Its mortality rate is dis- 
concertingly variable. It is usually around six per cent, but in some 
outbreaks nearly a third of those stricken have died, and the 
recovery of a patient from a full-scale attack is almost unheard of. 
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Nobody is, or can be rendered, immune to trichinosis. Also, there 
is no specific cure. In the opinion of most investigators, it is far 
from likely that one will ever be found. They are persuaded that 
any therapeutic agent potent enough to kill a multitude of em- 
bedded trichinae would probably kill the patient, too. 

Although medical science is unable to terminate, or even lessen 
the severity of, an assault of trichinosis, no disease is easier to 
dodge. There are several dependable means of evasion. Abstention 
from pork is, of course, one. It is also the most venerable, having 
been known, vigorously recommended, and widely practiced for 
at least three thousand years. Some authorities, in fact, regard the 
Mosaic proscription of pork as the pioneering step in the develop- 
ment of preventive medicine. However, since the middle of the 
nineteenth century, when the cause and nature of trichinosis were 
illuminated by Sir James Paget, Rudolf Virchow, Friedrich Al- 
bert von Zejpker, and others, less ascetic safeguards have become 
available. T he trichinae are rugged but not indestructible. It has 
been amply demonstrated that thorough cooking (until the meat 
is bone- white) will make even the wormiest pork harmless. So 
will refrigeration at a maximum temperature of five degrees for 
a minimum of twenty days. So, just as effectively, will certain 
scrupulous methods of salting, smoking, and pickling. 

Despite this abundance of easily applied defensive techniques, 
the incidence of trichinosis has not greatly diminished over the 
globe in the past fifty or sixty years. In some countries, it has even 
increased. The United States is one of them. Many epidemiologists 
are convinced that this country now leads the world in trichinosis. 
It is, at any rate, a major health problem here. According to a 
compendium of recent autopsy studies, approximately one Amer- 
ican in five has at some time or another had trichinosis, and it is 
probable that well over a million are afflicted with it every year. 
As a considerable source of misery, it ranks with tuberculosis, 
syphilis, and undulant fever. It will probably continue to be one 
for some time to come. Its spread is almost unimpeded. A few 
states. New York among them, have statutes prohibiting the feed- 
ing of uncooked garbage to swine, but nowhere is a very deter- 
mined effort made at enforcement, and the Bureau of Animal 
Industry of the United States Department of Agriculture, al- 
though it assumes all pork to be trichinous until proved otherwise, 
requires packing houses to administer a prophylactic freeze to 
only those varieties of the meat — frankfurters, salami, prosciutto. 
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and the like — that are often eaten raw. Moreover, not all processed 
pork comes under the jurisdiction of the Department. At least a 
third of it is processed under local ordinances in small, neighbor-^ 
hood abattoirs beyond the reach of the Bureau, or on farms. 
Nearly two per cent of the hogs slaughtered in the United States 
are trichinous. 

Except for a brief period around the beginning of this century, 
when several European countries refused, because of its dubious 
nature, to import American pork, the adoption of a less porous 
system of control has never been seriously contemplated here. 
One reason is that it would run into money. Another is that, ex- 
cept by a few informed authorities, it has always been considered 
unnecessary. Trichinosis is generally believed to be a rarity. This 
view, though hallucinated, is not altogether without explanation. 
Outbreaks of trichinosis are seldom widely publicized. They are 
seldom even recognized. Trichinosis is the chameleon of diseases. 
Nearly all diseases are anonymous at onset, and many tend to 
resist identification until their grip is well established, but most 
can eventually be identified by patient scrutiny. Trichinosis is 
occasionally impervious to bedside detection at any stage. Even 
blood counts sometimes inexplicably fail to reveal its presence at 
any stage in its development. As a diagnostic deadfall, it is prac- 
tic^ly unique. The number and variety of ailments with which it 
is more or less commonly confused approach the encyclopedic. 
They include arthritis, acute alcoholism, conjunctivitis, food poi- 
soning, lead poisoning, heart disease, laryngitis, mumps, asthma, 
rheumatism, rheumatic fever, rheumatic myocarditis, gout, tuber- 
culosis, angioneurotic edema, dermatomyositis, frontal sinusitis, 
influenza, nephritis, peptic ulcer, appendicitis, cholecystitis, ma- 
laria, scarlet fever, typhoid fever, paratyphoid fever, undulant 
fever, encephalitis, gastroenteritis, intercostal neuritis, tetanus, 
pleurisy, colitis, meningitis, syphilis, typhus, and cholera. It has 
even been mistaken for beriberi. With all the rich inducements to 
error, a sound diagnosis of trichinosis is rarely ms^e, and the 
diagnostician cannot always take much credit for it.|Often, as at 
Metropolitan Hospital that April day in 1942, it is jporced upon 
him. 


The report of the arresting discovery at Metropolitan reached 
die Health Department on the morning of Friday, April 17th. Its 
form was conventional — a postcard bearing a scribbled name, ad- 



CONTEMPORARY MEDICINE 


7*7 

dress, and diagnosis — and it was handled with conventional di$^ 
patch. Within an hour. Dr. Morris Greenberg, who was then 
chief epidemiologist of the Bureau of Preventable Diseases and is 
now its director, had put one of his fleetest agents on the case, a 
field epidemiologist named Lawrence Levy, Ten minutes after 
receiving the assignment, Dr. Levy was on his way to the hospital, 
intent on tracking down the source of the infection, with the 
idea of alerting the physicians of other persons who might have 
contracted the disease along with Sauer. At eleven o’clock. Dr. 
Levy walked into the office of the medical superintendent at 
Metropolitan. His immediate objective was to satisfy himself that 
Sauer was indeed suffering from trichinosis. He was quickly con- 
vinced. The evidence of the eosinophile count was now supported 
in the record by more graphic proof. Sauer, the night before had 
undergone a biopsy. A sliver of muscle had been taken from one 
of his legs^aa^ examined under a microscope. It teemed with Tn- 
chinella sptfdlis. On the basis of the sample, the record noted, the 
pathologist who made the test estimated the total infestation of 
trichinae at upward of twelve million. A count of over five million 
is almost invariably lethal. Dr. Levy returned the dossier to the 
file. Then, moving on to his more general objective, he had a word 
with the patient. He found him bemused but conscious. Sauer ap- 
peared at times to distantly comprehend what was said to him, 
but his replies were faint and rambling and mostly incoherent. At 
the end of five minutes, Dr. Levy gave up. He hadn’t learned 
much, but he had learned something, and he didn’t have the heart 
to go on with his questioning. It was just possible, he let himself 
hope, that he had the lead he needed. Sauer had mentioned the 
New York Labor Temple, a German-American meeting-and-ban- 
quet hall on East Eighty-fourth Street, and he had twice uttered 
the word '"Schlachtfest."' A Schlachtfest^ in Yorkville, the Doctor 
knew, is a pork feast. 

Before leaving the hospital. Dr. Levy telephoned Dr. Greenberg, 
and dutifully related what he had found out. It didn’t take him 
long. Then he had a sandwich and a cup of coffee and headed for 
the Labor Temple, getting there at a little past one. It was, and is, 
a shabby yellow-brick building of six stories, a few doors west of 
Second Avenue, with a high, ornately balustraded stoop and a 
double basement. Engraved on the fa9ade, just above the entrance, 
is a maxim: “Knowledge Is Power.” In 1942, the Temple was 
owned and operated, on a non-profit basis, by the Workmen’s 
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Educational Association; it has since been acquired by private 
interests and is now given over to business and light manufacture- 
ing. A porter directed Dr. Levy to the manager's office^ a cubicle 
at the end of a dim corridor flanked by meeting rooms. The man- 
ager was in, and, after a spasm of bewilderment, keenly coopera- 
tive. He brought out his records and gave Dr. Levy all the 
information he had. Sauer was known at the Temple. He had been 
enq>loyed there off and on for a year or more as a dishwasher and 
general kitchen helper, the manager related. He was one of a large 
group of lightly skilled wanderers from which the cook was ac- 
customed to recruit a staff whenever the need arose. Sauer had 
last worked at the Temple on the nights of March 27th and 28th. 
On the latter, as it happened, the occasion was a Schlachtfest, 

Dr. Levy, aware that the incubation period of trichinosis is 
usually from seven to fourteen days and that Sauer had presented 
himself at Lenox Hill on April 6th, motioned to the manager to 
continue. The Schlachtfest had been given by the Hindenburg 
Pleasure Society, an informal organization whose members and 
their wives gathered periodically at the Temple for an evening of 
singing and dancing and overeating. The arrangements for the 
party had been made by the secretary of the society — Felix Lin- 
denhauser, a name which, like those of Sauer and the others I shall 
mention in connection with the Schlachtfest^ is a fictitious one. 
Lindenhauser lived 4 n St. George, on Staten Island. The manager’s 
records did not indicate where the pork had been obtained. Prob- 
ably, he said, it had been supplied by the society. That was fre- 
quently the case. The cook would know, but it was not yet time 
for him to come on duty. The implication of this statement was 
not lost on Dr. Levy. Then the cook, he asked, was well? The 
manager said that he appeared to be. Having absorbed this awk- 
ward piece of information, Dr. Levy inquired about die health of 
the others who had been employed in the kitchen on the night of 
March 28th. The manager didn’t know. His records showed, 
however, that, like Sauer, none of them had worked a^ the Temple 
since that night. He pointed out that it was quitefpossible, of 
course, that they hadn’t been asked to. Dr. Levy notea down their 
names — ^Rudolf Nath, Henry Kuhn, Frederick Kreis^r, and Wil- 
liam Ritter — ^and their addresses. Nath lived in Queens, Kreisler 
in Brooklyn, and Kuhn and Ritter in the Bronx. Then Dr. Levy 
settled back to await the arrival of the cook. The cook turned 
up at three, and he, too, was very codperative. He was feeling fine, 
he said. He remembered tbe Schlachtfest. The pig, he recalled, 
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had been provided by the society. Some of it had been ground up 
into sausage and baked. The rest had been roasted. All of it had 
been thoroughly cooked. He was certain of that. The sausage, for 
example, had been boiled for two hours before it was baked. He 
had eaten his share of both. He supposed that the rest of the help 
had, too, but there was no knowing. He had neither seen nor 
talked to any of them since the night of the feast. There had been 
no occasion to, he said. 

Dr, Levy returned to his office, and sat there for a while in 
meditation. Presently, he put in a call to Felix Lindenhauser, the 
secretary of the society, at his home on Staten Island. Linden- 
hauser answered the telephone. Dr. Levy introduced himself and 
stated his problem. Lindenhauser was plainly flabbergasted. He 
said he was in excellent health, and had been for months. His wife, 
who had accompanied him to the Schlachtfest, was also in good 
health. He heard of no illness in the society. He couldn’t be- 
lieve that there had been anything wrong with that pork. It had 
been delicious. The pig had been obtained by two members of 
the society, George Muller and Hans Breit, both of whom lived 
in the Bronx. They had bought it from a farmer of their acquaint- 
ance in New Jersey. Lindenhauser went on to say that there had 
been twenty-seven people at the feast, including himself and his 
wife. The names and addresses of the company were in his minute 
book. He fetched it to the phone and patiently read them off as 
Dr. Levy wrote them down. If he could be of any further help, 
he added as he prepared to hang up, just let him know, but he 
was convinced that Dr. Levy was wasting his time. At the mo- 
ment, Dr. Levy was almost inclined to agree with him. 

Dr. Levy spent an increasingly uneasy weekend. He was of two 
antagonistic minds. He refused to believe that Sauer’s illness was 
not in some way related to the Schlachtfest of the Hindenburg 
Pleasure Society. On the other hand, it didn’t seem possible that 
it was. Late Saturday afternoon, at his home, he received a call 
that increased his discouragement, if not his perplexity. It was 
from his office. Metropolitan Hospital had called to report that 
Herman Sauer was dead. Dr. Levy put down the receiver with 
the leaden realization that, good or bad, the Schlachtfest was now 
the only lead he would ever have. 

On Monday, Dr. Levy buckled heavily down to the essential 
but unexhilarating task of determining the health of the twenty- 
seven men and women who had attended the Schlachtfest, Al- 
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though his attitude was halfhearted, his procedure was methodical^ 
unhurried, and objective. He called on and closely examined each 
of the guests, including the Lindenhausers, and from each pro- 
cured a sample of blood for analysis in the Health Department 
laboratories. The job, necessarily involving a good deal of leg 
work and many evening visits, took him the better part of two 
weeks. He ended up, on April 30th, about equally reassured and 
stumped. His findings were provocative but contradictory. Of the 
twenty-seven who had feasted together on the night of March 
z8th, twenty-five were in what undeniably was their normal state 
of health. Two, just as surely, were not. The exceptions were 
George Muller and Hans Breit, the men who had provided the 
pig. Muller was at home and in bed, suffering sorely from what 
his family physician had uncertainly diagnosed as some sort of 
intestinal upheaval. Breit was in as bad a way, or worse, in Ford- 
ham Hospital. He had been admitted there for observation on 
April 10th. Several diagnoses had been suggested, including rheu- 
matic myocarditis, pleurisy, and grippe, but none had been for- 
mally retained. The nature of the two men’s trouble was no 
mystery to Dr. Levy. Both, as he was subsequently able to demon- 
strate, had trichinosis. 

On Friday morning, May ist. Dr. Levy retumeito the Bronx 
for a more searching word with Muller. Owing to Muller’s de- 
bilitated condition on the occasion of Dr. Levy’s first visit, their 
talk h.ad been brief and clinical in character. Muller, who was 
now up and shakily about, received him warmly. Since their 
meeting several days before, he said, he had been enlivening the 
tedious hours of illness with reflection. A question had occurred 
to him. Would it be possible, he inquired, to contract trichinosis 
from just a few nibbles of raw pork.> It would. Dr. Levy told him. 
He al^ urged him to be more explicit. Thus encouraged, Muller 
displayed an unexpected gift for what appeared to be total recall. 
He leisurely recounted to Dr. Levy that he and Breit; had bought 
the pig from a farmer who owned a place near Mjdvale, New 
Jersey. The fajrmer had killed and dressed the anin^I, and they 
had delivered the carcass to the Labor Temple kitchen on the 
evening of March 27th. That, however, had been ^nly part of 
their job. Not wishing to trouble the cook and his helpers, who 
were otherwise occupied, Muller and Breit had then set about 
preparing the sausage for the feast. They were both experienced 
amateur sausage makers, he said, and explained the process — 
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;grinding, macerating, and seasoning — ^in laborious detail. Dr. Levy 
began to fidget. Naturally, Muller presently went on, they had 
been obliged to sample their work. There was no other way to 
make sure that the meat was properly seasoned. He had taken 
perhaps two or three little nibbles. Breit, who had a heartier taste 
for raw pork, had probably eaten a trifle more. It was hard to 
believe, Muller said, that so little — just a pinch or two— could 
cause such misery. He had thought his head would split, and the 
pain in his legs had been almost beyond endurance. Dr. Levy 
returned him sympathetically to the night of March 27th. They 
had finished with the sausage around midnight, Muller remem- 
bered. The cook had departed by then, but his helpers were still 
at work. There had been five of them. He didn’t know their 
names, but he had seen all or most of them again the next night, 
during the feast. Neither he nor Breit had given them any of the 
sausage befoR^ they left. But it was possible, of course, since the 
refrigerator in which he and Breit had stored the meat was not, 
like some, equipped with a lock . . . Dr. Levy thanked him, and 
moved rapidly to the door. 

Dr. Levy spent the rest of the morning in the Bronx. After 
lunch, he hopped over to Queens. From there, he made his way 
to Brooklyn. It was past four by the time he got back to his 
office. He was hot and gritty from a dozen subway journeys, and 
his legs ached from pounding pavements and stairs and hospital 
corridors, but he had tracked down and had a revealing chat with 
each of Sauer’s kitchen colleagues, and his heart was light. Three 
of them — ^William Ritter, Rudolf Nath, and Frederick Kreisler — 
were in hospitals. Ritter was at Fordham, Nath at Queens Gen- 
eral, and Kreisler at the Coney Island Hospital, not far from his 
home in Brooklyn. The fourth member of the group, Henry Kuhn, 
was sick in bed at home. All were veterans of numerous reason- 
able but incorrect diagnoses, all were in more discomfort than 
danger, and all, it was obvious to Dr. Levy’s unclouded eye, were 
suffering from trichinosis. Its source was equally obvious. They 
had prowled the icebox after the departure of Muller and Breit, 
come upon the sausage meat, and cheerfully helped themselves. 
They thought it was hamburger. 

Before settling down at his desk to compose the final installment 
of his report. Dr. Levy looked in on Dr. Greenberg. He wanted, 
among other things, to relieve him of the agony of saspense. Dr. 
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Greenberg gave him a chair, a cigarette, and an attentive ear. At 
the end 'of the travelogue, he groaned. “Didn’t they even bother 
to cook it?” he asked. 

“Yes, most of them did,” Dr. Levy said. “They made it up into 
patties and fried them. Kuhn cooked his fairly wdL A few min- 
utes, at least. The others liked theirs rare. All except Sauer. He ate 
his raw.” 

“Oh,” Dr. Greenberg said. 

“Also,” Dr. Levy added, “he ate two.” 

19SO 


'Remedies Still Prescribed- 
in Primitive or Backward 

Communities 


HAITIAN REMEDY 

To Preserve Yourself from Yellow Fever. Ere the fever comes to 
your house, plant a lemon tree at the gate of your property, bear- 
ing on it three nails'in the form of a cross, and another cross made 
of twenty-one leaves of the grand mapou. Place at your front 
door a citron with seven pins set in the form of a cross about the 
citron. Place on each of your children one small citron, a piece 
of indigo, some incense, and these words placed in a shroud: 
Malo. Presto. Pasto. Effacio. Amen. 

Quoted in ^^The Magic Island*^ 
by William Seabrook 

PRESCRIPTIONS OF ROOT DOCTORS 

IN FLORIDA, ALABAMA AND Lt>UISIANA 

Syphilis 

Ashes of one good cigar, fifteen cents worth of bl4e ointment. 
Mix and put on the sores. 

When there are blue-balls (buboes), smear the swellings with 
mashed up granddaddies (daddy-long-legs) and it will bring 
them to a head. 



CONTEMPORARY MEDICINE 


733 


Live Things in Stomach (Fits) 

Take a silver quarter with a woman’s head on it Stand her on 
her head and file it in one half cup of sweet milk. Add nine parts 
of garlic. Boil and give to drink after straining. 

Quoted in “Mules and Men" 
by Zora Neale Hurston 


Witcher ap in West Polk Street 

ALICE HAMILTON 

Every now and then the Maxwell Street Police Court, over on 
the West Si^e of Chicago, is the scene of a curious trial. The 
accused is ^in Italian, an old man or woman whom the police have 
arrested for obtaining money under false pretenses. There is 
usually little doubt as to the money; fees of ten dollars, or even 
twenty, have apparently been paid for services which any Amer- 
ican court would regard as purely fictitious, but conviction prac- 
tically never follows, for the supposed victims will not testify 
against their defrauders. The police say the Italians dare not ac- 
cuse one of their countrymen for fear of the Black Hand, but 
those of us who know them better believe that the reason they do 
not bring charges against the witchman or witchwoman — ^in 
Italian il mago and la maga — is that they have got what they 
wanted, their money’s worth. Without the help of these mysteri- 
ous and powerful magicians they believe that they would be 
defenseless before terrors that the police and the doctor and even 
the priest cannot cope with. All such supernatural help must come 
from one bom and bred in the old country. He can bring his gift 
with him to America, and to a certain extent he can pass it on to 
another, but the latter can never be a really potent witchman, 
like one who has learned his art in Italy. America does something 
to the Italian. Life here makes it impossible for a native to pene- 
trate very deeply into the ancient mysteries. 

The Catholic Church denounces witchmen and witchwomen, 
and forbids its children to have any traffic with them. They listen 
to the sermon and then go their way, a way worn smooth ages 
before the priests came to Calabria. When a charm has bewitched 
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one of the family it is the mago who is invoked to save the victim. 
Then, when it is all over, the priest may possibly be called in to 
sprinkle the doors with holy water and say his prayers, as a* sort 
of final house-cleaning after a serious illness. In my twenty-five 
years at Hull House I have heard many a weird and dramatic tale 
of this hidden side of life in the Italian colony. 

One evening not long ago our Italian women’s club was having 
a thoroughly up-to-date entertainment, a lecture on Child Hy- 
giene, with moving pictures. I was interested to find in the front 
row Rafaeluccia, with her five youngest children, listening with 
an attention which was surprising, for in all the years I have 
known her she has never treated modem medical science with 
much respect. When I first came to Hull House she was nine 
years old, a pitiful little household drudge, the victim of an almost 
spectacularly wicked stepmother who passed for a witch among 
the Italians. Rafaeluccia’s life is none too easy even now, with 
seven children and a nervous, sickly husband who wakes her in 
the middle of the night to say, “Feluccia, I am dying and you 
don’t care even enough to keep awake.” As Feluccia says to me, 
reasonably enough, “If he’s going to die so often, why doesn’t he 
do it once?” 

After the lecture I tried to discover what she ha^j^got out of it, 
but she was vague and I gave it up, and asked about the health of 
the family. It appeared that both Mike, her husband, and Pasquale, 
her ddest son, had been very sick. Was it the flu? Feluccia looked 
both important and mysterious. “It wasn’t no common sickness. 
They was witched.” 

“Now why do you say that, Feluccia? Why wasn’t it just a 
sickness that comes naturally?” 

Feluccia had her answer ready. “You can tell easy. If the doctor 
can cure you, it’s a sickness. If he can’t do nothing for you and the 
more medicine you take the worster you are, you’re witched. 
They was witched.” Mike’s blood, it seemed, was changed to 
water and he had strong fits, while Pasquale’s blood |was tied up 
in hard knots and he shook all over; “even his teeth shefok on him.” 

Feluccia’s mind is very tenacious when she gets aii idea, and I 
made no effort to argue with her that evening, but ^ few weeks 
later the affair grew serious. This time she came in tritimph to tell 
me they had found the witch. She and Mike had gone to a maga 
who had spoken thus: 

“It is one who sits at table with you. Her hair is black, her eyes 
are black, and sometimes she rests her chin in her two hands.” 
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They recognized her at once. It was Feluccia’s stepsister, Rose, 
a young widow with a two-year-old child, who had been board- 
ing with them. They rushed home to confront her as she came 
back from work. Mike, always a tearful soul, wept and upbraided 
her. Feluccia said, “Take your baby and beat it out of here,” and 
all Rose’s frantic denials — “if God kills me tonight, I didn’t do it; 
if God kills me tomorrow, I didn’t do it” — were of no avail, and 
so she was driven out. 

“Where did she go?” I asked. “You’ll have to tell me, Feluccia. 
I am not going to have a poor young woman with a little child 
treated like that.” 

A look of cruel triumph came over Feluccia’s gentle face. “You 
can’t find her. She’s hiding. Four times in one week she had to 
move. Nobody wouldn’t keep her, soon as they heard. No\\^ she’s 
gone to the North Side, where they’s all Sicilians or maybe 
Abruzzesji Realise they won’t know, and she’ll change her name.” 

The family is Calabrian and so is most of our neighborhood. I 
was appalled at the thought of the poor Rose, hounded like that, 
though she always was a selfish, trouble-making girl, and I did my 
best to persuade Feluccia that though these things may be true 
over in the old country, they do not happen in America. But she 
was unmoved. She knows and all her neighbors know that witch- 
ing works almost as surely in this country as in Italy, and she piled 
up instance after instance in proof. Beside, does not Rose come of 
a family of witches? “The one learns the other,” she said. “The 
mother learns the daughter and so it goes on.” 

“What did she do to Mike and Pasquale?” I asked. 

“For Mike it was for death, so she did it to him in his wine, but 
for Pasquale it was only for suffering all his life, so she put three 
hairs on his coat sleeve. He was lucky: he touched them with his 
left hand. If he’d have touched them with his right hand, the 
maga says he’d have died sure.” 

I asked what the maga had done to unwitch him. 

Feluccia hesitated, searching for the right word. “It’s prayers,” 
she said, “but not Christian prayers.” 

“Well,” I said, “I don’t think there is anything Christian about 
the whole thing. Why don’t you go and talk to the priest about 
it? He will tell you that there is no such thing as witchcraft.” 

“It’s in the Bible,” retorted Feluccia, “and Protestants like you 
hold by the Bible.” 

•“The Bible!”! exclaimed. “Why, I didn’t know you ever read 
it, Feluccia.” 
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“I don't. 1 can't read nothing. But there's a Frenchman in the 
back of us and he does. He tells me how it’s all there, about 
witches, and devils inside people, and spirits, and this and that." 

I began a quick protest, but memories of the Witch of Endor, 
of Jezebel and her witchcraft, of “Thou shalt not suflFcr a witch 
to live” came crowding in to confuse me, and Feluccia, seeing me 
quite put to rout, rose to go, folding her shawl about her. 

“So you see everybody believes it. Only,” this by way of part- 
ing shot, “only Protestants don,’t because they can’t do it. Protes- 
tants don’t know how to witch and they don’t know how to 
unwitch.” 


II 

Sometimes the story is less tragic: it is of love potions and 
charms. One evening, when I had just got back from my Summer 
vacation, Filomena Cardamone and her mother came to invite me 
to Filomena's wedding. I knew that a marriage had been arranged 
with an eligible young barber, so I offered appropriate congratu- 
lations, but something was plainly wrong, for Filomena began to 
cry and Mrs. Cardamone to groan and shake her head. 

Then it came out that the bridegroom was not the barber, but 
Tony Navigato, a clothing worker who had been a despised suitor 
because he was not making as good money as Filomena herself, 
a skilled buttonhole worker on Hart, Schaffner and Marx dress- 
coat^. Tony, instead of taking his rejection humbly, had gone to 
a witchman and for ten dollars secured a love potion. This he 
dropped into a bottle of pop and tried to make Filomena drink it, 
but she saw that the pop looked soapy, and refused, challenging 
him to drink it himself. Of course he was obliged to do it or con- 
fess, so there were ten good dollars gone and no result except to 
make him more in love than ever. So he went to a stronger and 
more expensive witchman, who said that the charm would not 
work unless he could have something Filomena had worn. Tony 
bribed a small brother of hers to steal a little Dutch collar, which 
was duly delivered to the witchman. 

Somehow it leaked out that the famous Tmgo had ih his posses- 
sion something belonging to Filomena, and Mrs. Cardamone heard 
it with a cold terror. She sent for Tony. “I take him the neck,” 
she told me^he is about five feet two inches high-^“and shake 
him till his teeth was loose. ‘You bring me that back,’ I say, ‘or 
I kill you in your bed.’ ” Tony brought the collar back, “stuck 
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through and through with pin holes and smelling like the grave.” 

Well, of course, the charm must be removed, so she appealed 
to a witchman who sold her three white powders, one to be sprin- 
kled on the collar every Friday for three Fridays; on the last day 
the collar must be buried. But even this was not enough. Mrs. 
Cardamone was possessed with the thought that only the one who 
had done the witching could really do the unwitching, so she took 
twenty dollars and went to Tony’s witchman. That old sinner 
assured her that she was quite right; it was he alone who could 
take away the charm. But so strong was that charm that even he 
could do it only partially. Filomena’s life would be saved, but 
she must forsake the barber and marry Tony before the last 
Friday in October. Therefore they had come to invite me to the 
wedding. I may say in passing that it was a most enjoyable wed- 
ding, with an aroma of romance and excitement which is usually 
quite lacking in the manages de convenance of the Italian colony. 
Filomena’s tears were soon dried. Indeed, she was decidedly puffed 
up by the fuss that had been made over her. As for Tony, it was 
the general opinion that he had acted with great gallantry. As one 
of the bridesmaids said to me, “Gee, wouldn’t any girl be crazy 
about a man who done as much for her as Tony done for 
Filomena!” 

That the pinpricks in the collar might have killed Filomena 
was known to all the Italians. Just recently a young man in our 
neighborhood died after a lingering illness which the doctors 
called a consumption, but that was all they knew. His mother 
told the neighbors what had really happened. Vincenzo was to 
marry Carolina, but Concetta wanted him, and when she found she 
could not get him she took a doll and called it Vincenzo. She 
stuck a pin into it every day and each time she did so a stroke 
went through Vincenzo’s heart. Then, when the doll was full of 
pins, she threw it into the Lake. At this point Vincenzo’s mother 
consulted a famous maga who told her that the only way to save 
her son would be to find the doll and pull out all the pins. How 
could the poor woman find a doll in Lake Michigan? So of course 
Vincenzo died. 

This method is a favorite, not only with disappointed lovers, 
but with mothers who see their sons turning from eligible maidens 
and following after the daughters of Heth. Rocco’s mother used it 
to throw into a decline the girl he was going with, Cristina, as 
fine and fat a girl as you ever saw. When she fell ill her mother 
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could not« understand it, but soon she guessed and then she knew 
Cristina was for death, no matter what the doctors did for her. 

I was told of an old woman far off in the mountains of Calabria, 
who sent a death stroke over the ocean into a tenement in West 
Polk street. She did not need a doll to do the deed; a lemon was 
enough. In the Chicago tenement were her eldest (ton and the girl 
he married against his mother’s will. So, for revenge, when news 
came to her of the birth of a baby, the old woman took a lemon 
and stuck it full of pins and as it withered and shrank, the baby 
pined away and died. Narduccia, the young mother, came and 
told me about it. She was bom in Chicago, she has never seen 
Italy, she has gone to our schools, all her life has been spent here, 
yet she knows what the dark ways of Italian magic are as well as 
if she were living in Calabria. 

There is a form of Italian love magic which seems to me even 
more primitive and savage than charms and philtres. One of my 
Hull House friends went to a dreary tenement to see a young 
woman who had been deserted by her husband. As she walked up 
and down soothing her sickly, fretful baby, her old mother told 
in Italian the story of her daughter’s misfortune. It was not Ri- 
cardo’s fault that he left his wife and baby and went off with the 
woman downstairs. She had witched him. He cried and cried. Sit- 
ting right there in the kitchen he cried because he must go; she 
was drawing him. §hc was a big, handsome woman, the mother of 
six children, but she left them and she took Ricardo with her. 
How did she do it? With her own blood. Into a glass of wine she 
dropped three drops of her blood and gave it to him to drink, 
and after that he was helpless. Her blood within him drew him to 
her and, fight as he would, he had to follow her. Something of 
unbelief must have shown in my friend’s face, for the old woman 
added, with much dignity, “You of the New World do not know 
these things, but we come from a very old country and we 
know.” 


Ill 

It is quite plain that there are some alleviations to fhe grief and 
horror of the witched and of their relatives. After ^11, it is less 
mortifying to be deserted by one’s husband if it i| demoniacal 
magic that has done it and not the superior charms of the lady 
downstairs. Even the death of a beloved son is less hard to bear 
when one is the center of interest and excitement for a whole 
neighborhood, with people coming in all the time to hear the 
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Story and lap up eagerly each horrifying detail. It also makes for 
charity toward the erring, who are not really responsible for their 
sins, and perhaps helps to explain that fact which is so strange to 
an Anglo-Saxon, that in Italian the same word stands for disgrace 
and misfortune. Ricardo, the wife-deserter, is disgraziatOy a term 
of pity, perhaps not untinged with contempt, but quite free from 
moral condemnation. 

We Anglo-Saxons are dependent on a proper setting for our 
sense of romance and mystery. To us West Polk street is incon- 
ceivable as a background for anything but the drab details of life 
in a poor neighborhood, enlivened a little by the ever-present 
danger of violent death under a motor-truck, but with nothing 
for the imagination to fasten to, no single touch of the weird, the 
supernatural. But to the Italian these things are as much a part of 
the real stuff of life as is his job in the street-cleaning gang, his 
tenement Jief^ie, the push-carts and garbage wagons on the street. 
La belle dome sans merci in West Polk street has no elfin grot in 
which to snare her lover. She lives at 947, second floor rear, and 
her victim is only a teamster, but he can be brought to quite as 
complete collapse of mind and will as if he were a knight-at-arms, 
alone and palely loitering. Rosetti’s sister Helen must have a won- 
derful background of gloomy castle, and moon, and frozen dew, 
and midnight incantations while her waxen man slowly melts 
before the fire. Concetta Rovello needs none of these things. She 
spends her days packing cracker-jack at Florsheim and Gries- 
heim’s and her nights in a tiny bedroom with her younger sister, 
but her charms are just as deadly. She does not even need a waxen 
man. A doll from the ten-cent store will do as well, and for a 
nickel she can buy enough pins to utterly destroy the faithless 
Vincenzo, who “clerks by the Twelfth Street Store.” 

The police court in Maxwell street dismisses the old mago for 
lack of evidence against him and he goes forth with his aura of 
dark sorcery undimmed, and where he goes the commonplace is 
changed to mystery and terror, horrendous and delightful at the 
same time. Is he obtaining money under false pretenses? I think 
not. There are so many unseen perils lurking round every corner 
of these West Side streets and at any moment a curse may fall on 
an unsuspecting victim. Who can tell whence it came and who can 
lift it? Only the magOy and surely it is worth ten or even twenty 
hard-earned doljars to unlock his tongue and then listen to his 
amazing revelations. 

1927 
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At the Twilight Zone of Life 

WENDELL M. STANLEY 

As YOU look about, you may see a dog, a gold fish, or a flowering 
plant, all of which we surely think of as alive. You may also see a 
glass vessel, a metal plate, or a piece of stone— objects which we 
call inanimate or nonliving. Have you ever wondered what makes 
the essential difference between living things and nonliving things? 
More than 2,000 years ago the Greek philosopher Aristotle pon- 
dered over this question and decided that Nature had made such 
a gradual transition from the nonliving to the living that the 
boundary line was doubtful, perhaps nonexistent. In Aristotle’s 
time there was little or no scientific evidence by which to evaluate 
his conclusion but, recently, a great deal of information has been 
obtained, thanks to research on certain agents of infectious disease. 

It was generally believed until about a half-century ago that 
infectious or “catching” diseases were caused by living microbes, 
of which the smallest were bacteria. Then, in th^ early 1890’s, 
came the discovery of still smaller disease producers, the viruses. 
Many of the diseases which afflict human beings — for example, 
smallpox, yellow fever, poliomyelitis, influenza, and the common 
cold — are virus diseases. Among animal infections we recognize 
hog cholera, fowl pox, certain tumors of rabbits, and the foot- 
and-mouth disease of cattle as of virus origin. 

Tobacco mosaic and curly top of sugar beets are examples of 
virus diseases of plants. The viruses of most of these diseases are 
so small that it is impossible to see them even with the best of the 
optical microscopes. With the recent development of the electron 
microscope, which is able to magnify a hundred thousand times 
or more, it became possible at last to observe and photograph the 
viruses. The results obtained have served to confirm! earlier esti- 
mates of sizes obtained by indirect methods. 

Now, it so happened that chemists had found certain huge 
molecules which were about one millionth of an inch in size. 
Biologists, working with living microbes, had found certain bac- 
teria to be about ten times the size of the huge molecules. There- 
fore, between the molecules of the chemist and bacteria of the 
biologist, there was a gap, a no-man’s land, unexplored by either 
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chemists or biologists. But in recent years, as the sizes of different 
viruses began to be determined, it was found that the viruses 
closed this gap between the molecules and the bacteria. Even 
more surprising, some viruses proved to be larger than certain ac- 
cepted living bacteria, whereas other viruses proved smaller than 
certain accepted chemical molecules. 

This discovery of the overlapping sizes served to heighten dis- 
cussion of the nature of viruses. For viruses have remarkable 
peculiarities. For example, you cannot grow viruses in a test tube, 
although bacteria lend themselves quite readily to cultivation in a 
glass vessel and, so long as nutrients are supplied, bacteria will 
multiply until the vessel is choked with them. But viruses held 
in a test tube are as inert as a lump of coal. They neither grow nor 
reproduce until they arc placed within the cells of living tissues — 
then, immediately, they spring into action, multiply and cause 
disease. But<i,^ch virus is specihe to certain kinds of living tissue. 
Influenza ^rus will grow only within certain cells of man and a 
few other animals; tobacco mosaic virus will grow only within 
the cells of certain plants, such as the tobacco and the tomato 
plant. And so with all the viruses — each has its special likes and 
dislikes. Still another characteristic is the ability of a virus to 
change its nature and suddenly become more virulent or less 
virulent. These dramatic changes arc called mutations, and when 
a mutation occurs it produces a new strain of virus which can 
cause a slightly different disease. 

After these properties were discovered, some scientists argued 
that because viruses could grow, reproduce, and change or mu- 
tate, they must be alive. Other scientists disagreed, pointing out 
that the complicated internal processes of respiration, digestion 
and other metabolic functions of life could hardly be contained 
within structures as small as those of certain viruses. 

I am a chemist and it occurred to me to see what might be 
learned through certain techniques of chemical research. I selected 
the first known of the viruses, that of the tobacco mosaic disease 
and, after pressing the sap out of some diseased tobacco plants, 
and filtering it, I subjected the clear liquid to methods of precipi- 
tation. As a result of these experiments, in 1935 I succeeded in iso- 
lating a crystalline material, and tests showed that the crystallized 
substance was a member of the chemical group known as nucleo- 
proteins. When applied to healthy tobacco plants, a solution of 
these nucleoprotein crystals transmitted the mosaic disease. 

Through various stratagems it was found that the molecules of 
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this crystalline substance were larger than anything studied up to 
that time. They weighed about forty million times the weight of 
the hydrogen atom. 

This means that a molecule of this substance weighed nearly 
seven times as much as any previously known molecule; and on 
many sides doubt was expressed that this giant nucleoprotein 
could actually be the tobaco mosaic virus. But a long series of tests 
has demonstrated beyond a reasonable doubt that this substance, 
which can be crystallized out of infected fluid like any crystalline 
chemical, is indeed the virus of this disease. 

Further experiments showed that the same nucleoprotein could 
be isolated from different kinds of plants with mosaic disease. 
Moreover, when there were tobacco plants diseased with different 
strains of the virus, each yielded a somewhat similar and yet 
slightly different nucleoprotein. The nature of some of the chem- 
ical distinctions between these nucleoproteins of different virus 
strains has been established. This work is of great importance be- 
cause it provides a basis for relating differences in chemical struc- 
ture to differences in disease-producing properties. Eventually it 
may prove possible to manufacture, in the chemical laborator)% 
new virus strains which may prove useful as vaccines against virus 
diseases. 

Since the time when the tobacco mosaic virus was crystallized 
in 1935, about a dqzen other viruses have been concentrated and 
obtained in essentially pure form. Some of these viruses are crys- 
talline nucleoproteins, whereas others appear to be large structures 
somewhat similar to bacteria in composition and organization. 
Yet all of them possess the characteristic properties of viruses — 
that is, they are able to grow and reproduce only within the liv- 
ing cells of certain specific hosts and, also, in the course of this 
reproduction they are able to change or mutate. The ability to 
reproduce and to mutate has long been regarded as cfiaracteristic 
of living things, yet we see it is possessed by these molecules of a 
crystalline nucleoprotein. If the virus nucleoproteins did not pos- 
sess this ability to reproduce and to mutate, they v^ould be re- 
garded as ordinary chemical molecules, such as the i|iolecuIes of 
sugar or salt on your dinner table. « 

Viruses thus present a perplexing problem to one \^ho attempts 
to classify them as living or nonliving. Perhaps the analogy of 
distinguishing between blackness and whiteness may be helpful. 
Some objects are obviously white, others are obviously black; but 
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in examining things which are progressively less black, one reaches 
a range in which it is difficult, if not impossible, to decide whether 
the thing is white or black. 

The new work on viruses has provided us with a series of struc- 
tures of gradually increasing complexity, overlapping at one ex- 
treme with the molecules of the chemist and at the other extreme 
with the organisms of the biologist. These new scientific discov- 
eries, which are of present importance in many fields of science 
and medicine, provide support for Aristotle’s idea of 2,000 years 
ago. Perhaps it is true, as Aristotle suggested, that Nature makes 
so gradual a transition from the nonliving to the living that the 
boundary line is doubtful, possibly nonexistent. 

i941 

Persfictives in Cancer Research 

CORNELIUS P. RHOADS 

Cancer research has become a matter of extreme importance, 
directly or indirectly, to every citizen. Reports of progress, an- 
nouncements of discoveries, tributes to investigators, awards of 
prizes, and prophecies of cures follow each other in fiashing suc- 
cession. A deluge of reference to the subject pours upon us from 
the press, from the government, and from organizations, lay and 
professional, devoted to improving the control of those eroding 
growths of many types of body cells, neoplasms collectively 
known as cancer. So much has been said, and by individuals of 
such different backgrounds and points of view, that a deal of con- 
fusion exists as to what is meant by the term cancer research, who 
is engaged in it, what progress has been made, and what may be 
expected in the future. The time is ripe for an appraisal of the 
situation. 

When we propose to solve a problem by the scientific method, 
experience has taught that we must define clearly what it is we 
wish to accomplish. When definition is at hand and agreed upon, 
then, and only then, we look about to sec what procedures have 
been successful in the solution of analogous problems in the past. 
We then examine the analogues to see how like or unlike they are 
to' the problem facing us, and from the results of the examination 
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we decide how to proceed, what tools are needed, and what odds 
to place on the chances of success. 

Almost everyone would state, if questioned, that by definition 
cancer research is work designed to attain more adequate preven- 
tion or cure of cancer in man. Yet many who are actually engaged 
in such research would hardly agree to this simple statement. 
They state, after thought, that they are occupied with studies of 
fundamental biological principles which must be understood be- 
fore better prevention or control of cancer in man is possible. 
They hold, in short, that cancer cannot be approached directly, 
but only by a circuitous and enveloping attack. This point of 
view is a very important one, and one which must be understood 
by everyone interested in the problem. Only by its understanding 
is it possible to perceive the reason for the complexity of the ex- 
perimental attack now under way. 

If one examines the nature of the research activities now in 
progress and supported by cancer funds, they are found to fall 
into four groups, as follows: 

1) Studies of a very fundamental nature, on growth in general, 
in the basic sciences of chemistry, physics and biology; 

2) Studies of cancer, or of processes analogous to it, by technics 
of a general nature without direct reference to cure or preven- 
tion; 

3) Studies of a fundamental nature frankly designed to develop 
methods of control or cure; 

4) Studies directed toward the improvement or extension of 
existing technics of diagnosis and cure. 

These will be discussed in order, to provide a perspective of 
what is going forward. 

Research of a general nature, on growth (Type i), designed 
primarily to increase the sum total of human knowledge but held 
to be sufficiently pertinent to the cancer problem to vparrant sup- 
port by cancer funds, is under way in almost every area of scien- 
tific activity. For example, to survey competently the applications 
made to the Committee on Growth of the Natioi^I Research 
Council for aid from research funds of the Americai^ Cancer So- 
ciety required the creation of no less than 22 subcopimittees or 
panels of scientists with different types of specialized ^knowledge. 
Recall that the fields of activity were selected by a body of 
extraordinarily distinguished scientists, some of whom are thor- 
oughly familiar with cancer research of the classic sort, others 
experienced with the effectiveness of organized research during 
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the war, and still others who are masters of special scientific areas 
obviously warranting exploration. No body of more ample com- 
petence could have been assembled, and in general its policies of 
broad support of work in fundamental scientific fields have re- 
ceived approval. 

The reason for so many different types of investigation is the 
belief, deeply ingrained in the minds of a large part of the scientific 
population, that the problem of cancer is insoluble by any exist- 
ing technic. The corollary to this conclusion is that some wholly 
new and revolutionary concept must develop before any serious 
forward step can be expected. The immediate objective of work 
on cancer then becomes something much more nebulous than the 
control of the disease in man. It becomes a search for something 
of which the definition, or even the existence, is not known — 
something which may not, indeed, be recognized immediately 
once it is fpund. 

Those'wh'b hold that cancer is not suitable for direct investiga- 
tion represent, at the moment, a majority opinion. They support 
the thesis that knowledge of cancer will not be had until the gen- 
eral phenomenon of growth as a whole is understood more ade- 
quately. The reason for this point of view is easy to see, since can- 
cer is very obviously an uncontrolled growth of one or the other 
group of cells in the body, cells which suddenly become resistant 
to the normal forces which keep tissues in order by stopping the 
growth of their constituent parts at a proper and opportune time. 

It is apparent that growth and its control is a very complex sub- 
ject, and the means for its study almost infinite, since every living 
thing grows. Furthermore, more than simple growth requires 
study. Cellular maturation and differentiation pertain to the prob- 
lem, and the whole subject of experimental genetics is allied. 

In short, practically every investigative technic which has to 
do with living and growing organisms may turn up useful and im- 
portant, possibly vital, information concerning cancer. Exactly 
what will be discovered is unpredictable, but it is safe to say that 
when the sum of human knowledge reaches an unknown level, 
substantially above the present one, the solution will be obvious 
and easy. 

There should be no tendency to deprecate work of this type. 
Major advances stem primarily from the discovery of wholly 
new, entirely revolutionary principles, the demonstration of basic 
natural laws. If, as many believe, we know nothing about cancer 
today, and have no important leads to develop immediately toward 
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better prevention or control, we obviously must depend solely on 
the breadth of our investigative attack. No one can predict who, 
or what type of study, will turn up the new concept which will 
make intelligible whole areas of biology now wholly unknown 
and mysterious. 

The second type of work in progress is the "direct study of 
cancer by one or the other method of basic science. This is the 
conventional, standardized type of work which has been in prog- 
ress for many years and has provided much new and important 
information. 

A very considerable part of the studies of this type are con- 
cerned with efforts to find “the cause of cancer,” as though a 
single class of objects, like bacteria or fungi, was responsible for 
the almost infinite number of disorders grouped under the gen- 
eral heading. It is reasonable to suppose -that this is done in the 
belief that control or cure of cancer will be brought nearer 
through knowledge of its cause. This is hardly supported by the 
facts. Many, indeed scores, of different causes of cancer are al- 
ready known; the existence of many others fairly can be pos- 
tulated; and these facts have made, to date, no iota of difference 
in control or cure, or so little as to be essentially imperceptible. 

It is interesting to examine the reasons why so much thought is 
given to the study of the causes of cancer as a melms to its cure. 
It seems to be a carry-over from the great days of bacteriology 
when the discovery of cause, in terms of a demonstrable micro- 
organism, was equivalent to control by the procedures of public 
health: sanitation or the artificial induction of immunity by the 
use of vaccines. Unfortunately, the glaring examples of success in 
disease control through knowledge of cause have obscured equally 
prominent examples of failure. The virus etiology of poliomyelitis 
has been known since Landsteiner’s publication in 1909, but no 
change in the incidence of the disease has followed in a period of 
thirty years, in spite of intense and heavily financed Research. 

In spite of the possibility that knowledge of cause ^ay not lead 
necessarily to the better control of cancer, however, |n enormous 
amount of fascinating work has been done on this $ubject. The 
results have opened new vistas of biologic science, an^ in due time 
will take their place in a series of important steps leading to an 
eventual solution of the problem. 

A popular area of study is the search for proof that cancer is 
due to a virus. Unfortunately, in much of the discussion of this 
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topic, what is meant by a* virus is not adequately specified. Or- 
dinarily it can be defined as a large protein molecule capable of 
reproducing itself only when in contact with cells, and causative 
regularly of characteristic pathological changes in the normal cells 
which it has parasitized or infected. The term is usually taken to 
mean an agent capable of causing disease by contagion. 

The early studies of virus etiology of cancer were undertaken 
because of the discovery that other disease processes were due to 
infectious microorganisms. It was hoped that cancer, though not 
obviously contagious, would be found similarly to be due to in- 
fection and, if so, could be prevented if the offending organism 
could be identified, isolated, and a vaccine made to give immunity. 
Hence the search for a virus which might cause cancer was more 
than a simple investigation of cause; it carried with it the concept 
of transmission, of contagiousness, and the hope of the induction 
of artificial^immunity. 

Rous demonstrated, in 1911, that a fowl tumor could be trans- 
mitted from bird to bird by an extract of the original growth, free 
from cells which might themselves grow as cancer. Clearly, here 
was a self-reproducing entity which possessed all the properties 
of a virus, an infectious agent, and it was thought that this would 
be the first of a series of demonstrations that all cancers are due to 
living particles within their constituent cells. And indeed, this 
was found to be true for many fowl tumors, and also certain 
growths in frqgs. Curiously enough, however, not a single cancer 
in mammals has been shown unequivocally to be transmitted by a 
constituent of cancer cells. Indeed, except for two doubtful exam- 
ples, there is no suggestion that any cancer of mammals is wholly 
so caused and transmissible. The possible or partial exceptions are 
certain breast cancers of mice, in the cause of which the milk 
factor of Bittner plays a role, and a type of cancer of domestic 
rabbits which has been described by Rous and his coworkers. 

The milk factor has been discussed so frequently in the popular 
literature as to be familiar to most audiences. It is worth while to 
recall, however, that Little and Murray observed that maternal 
inheritance was more important in determining the susceptibility 
of mice to breast cancer than was the paternal influence. It then 
occurred to Bittner to suckle the newly bom young of low cancer 
incidence on mothers of high incidence. The foster-nursed young 
gave a cancer frequency like that of their foster, or milk, mother, 
rather than their uterine mother. Clearly something in the ma- 



GREAT ADVENTURES IN MEDICINE 


748 

terDal milk controlled in part the chance of the nursed animal’s 
acquiring breast cancer eventually. Since the original observation , 
this factor has been proved to be protein in nature, of large 
molecular size, and to be very generally distributed through the 
bodies of the mice containing it; in short to be Mce a vims. Neu- 
tralizing antibodies can be prepared against it, but they do not 
affect the tumor once it has appeared. Finally, it is not the only 
factor operative in causing breast cancer in mice, but requires also 
a hormone or sex gland effect, as well as a factor related to coat 
color which is inherited by the conventional rales of Mendelian 
genetics. 

It is, of course, a matter of great and practical importance 
whether something in human mother’s milk plays any role in 
breast cancer in women. Claims have been made that, on the basis 
of the mouse experiments, mothers with a family history of breast 
cancer should not nurse their children. Indeed, the transmission 
by nursing of the milk factor in mice has been called a “vertical 
epidemic,” and so compared to the conventional contact trans- 
mission of infectious disease. 

The most careful genetic studies of human beings, by the most 
competent individuals, have indeed revealed, apparently, a dis- 
tinedy higher incidence of breast cancer in womejj whose female 
relatives had the disease than in women where this was not the 
case. There still is.not sufficient evidence to justify the restriction 
of fforsing in humans, however, or clearly to implicate with breast 
cancer a factor in human milk. Hence, to date, the pertinence of 
the mouse mammary tumor milk agent to cancer in man is wholly 
unknown and distinctly doubtful. 

The second observation on a virus as a cause of a mammalian 
tumor concerns a cell-free material which will cause warts, or 
papillomas, in wild rabbits. If extracts are made of these warts 
and rubbed on the scarified skin of wild or domestic rabbits, other 
similar warts occur rapidly. In domestic and, rarely, in wild rab- 
bits, these may in turn give rise to typical cancer. When this oc- 
curs, however, the cancer yields no virus on extra4tion, though 
it has been claimed to be present in a hidden or bouiid form. This 
view was supported by the fact that the blood of rwbits bearing 
the cancer contained antibodies to material derived f|om the wart 
from which the cancer arose. This was true even though only 
cancer and no wart was present. Lately, however, doubt has been 
cast on the thesis of the pertistence of the virus of warts in the 
cancer. The cancer, after years of transplantation from genera- 
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don to generadon of rabbits, has now lost its chemical similarity 
to the wart virus, though changed in no other respect. Until fur- 
ther evidence is at hand, we must consider a virus unproved as a 
cause of cancer in mammals. 

It is less important to decide on the validity of the experiments 
on the causes of cancer than it is to decide what would have been 
gained in terms of cancer control if the cause were known. It is, 
of course, not possible ever to answer such a quesdon with cer- 
tainty, but it is always entertaining to speculate about what the 
answer logically might have been. On the basis of present infor- 
mation, knowledge of the presence in human cancer of a complex 
protein, or a simple chemical, capable of causing cancer in other 
animals would have only one use: it would suggest that the dis- 
ease, cancer, is contagious and that patients with it should be iso- 
lated to avoid infecting others. This, of course, is not the case^ but 
even if it had been proved to be true the knowledge might not 
have helped us in finding a cure. 

The work on cause began with Percivall Pott who, in 1775, 
described an unusual kind of cancer which affected the scrotal 
skin of chimney sweeps and was due to the constant contact of 
the tissues in this area with the tar-soaked trousers of the boys. 
It was the first description of cancer as an industrial disease due 
to tar. Later two Japanese, Yamagiwa and Ichikawa, in 1915, con- 
verted this observation to a reproducible experiment by the ap- 
plication of gas-works tar to the ears of rabbits with the regular 
production of typical, invasive cancer. Seventeen years later, in 
1932, the British chemists. Cook, Dodds, Kennaway and their asso- 
ciates, isolated from tar a pure compound known as benzpyrene, 
which was the active compound. Since that time literally scores 
of pure chemicals have been prepared which will produce cancer 
in rodents. It is interesting and impressive to note, however, that 
of all the vast amount of work on compounds of this type which 
has been done, not a single one has been shown conclusively to 
produce cancer in the primate, including man. 

However, the fact that it has been impossible to prepare, on the 
basis of knowledge of compounds which cause cancer in rodents, 
pure substances which produce cancer in man should detract in 
no way from the importance of the original observations. The 
avoidance of contact with tar in industry has beyond doubt pre- 
vented the occurrence of some cancer, but the limited number of 
neoplasms which have an occupational origin makes this more of 
theoretical than of practical interest. 



GREAT ADVENTURES IN MEDICINE 


750 

To know the cause of any cancer in man, or any step in the 
cause, would be a matter of profound interest, indeed a revolu* 
denary discovery. But to assume that, once cause is known, con- 
trol or cure will follow, may well be fallacious. We know that 
certain tars cause cancer in man, but this is not helpful in curing 
the growths. We know that arsenic will cause cancer of the 
human skin, but this knowledge does not alter the treatment in 
any way from that of a cancer of unknown etiology. We know 
that sunlight will cause cancer of the skin, but the growth is re- 
moved like any other superficial neoplasm. We know that one 
compound to which certain workers in the chemical industry arc 
exposed will cause cancer of the urinary bladder, yet this growth 
cannot be distinguished from those which clearly occur without 
any such exposure, and is treated in exactly the same way. 

It is interesting to note that Francis Bacon came to a singularly 
like conclusion, and expressed it in Book II of The Advancement 
of Learnings and even Celsus before him: “That medicines and 
cures were first found out and then after the reasons and causes 
discovered, and not the causes first found out, and by light from 
them the medicines and cures discovered.” 

Another problem which occupies a large part of the workers 
in cancer research of Group 2, those who study cancer directly, 
is the one of experimental genetics. This is a fascinating science 
and tells us that in species after species, from mammal down to 
amoiba, cells change spontaneously into new forms differing 
greatly in appearance and function from their parents and pos- 
sessing often far less or far greater ability than their parents to 
survive in the surroundings in which they find themselves. Since 
the days of Darwin, the whole question of survival of the fittest 
mutant forms has loomed as a most important one. And there is 
every reason to suppose that the cancer cell is no different, or 
little different, from mutant and more fit or capable strains of 
bacteria, amoebae, molds, insects, or mammals. X-rays will cause 
the mutation of normal to cancer cell just as the]^ will cause 
mutation from normal bacteria and yeasts to abno^al bacteria 
and yeasts. It is a striking fact that all those agen^ known to 
cause cancer of animal cells, such as ultraviolet l%ht, certain 
chemicals and X-rays, have also been shown to cauie mutations 
in lower forms. This finding has been so frequent and so uniform 
that little room for further doubt can remain that the cancer cell 
is a mutant form of life. 



CONTEMI^ORARY MEDICINE 75I 

This conclusion is, of course, a very important one, but it is 
not nearly as important as a corollary which is rarely mentioned. 
This corollary is that not only is the cancer cell a mutant, but 
that it is very specially mutated in such a way as to be more com- 
petent, better able to survive in the environment in which it is 
bom than is its parent strain of normal cells. Mutations of cells 
occur at predictable rates, which are hastened by mutagenic pro- 
cedures, often also carcinogenic. Most of the mutations render the 
cell less, rather than more, capable of survival in its environment. 
This is contrary to the popular belief that the evolution of cer- 
tain forms of life is the result of a direct, organized attempt of 
nature to adapt the organism to its environment. Actually, for 
every mutant cell that survives, many millions die. Only when a 
rare, viciously competent cell is bom does cancer occur, or else, 
a wild but not wholly absurd possibility, the soil has changed and 
allows b^er growth of the mutant, cancer, than of the normal 
parent cell. 

The third type of study conducted under the heading of cancer 
research is one designed to explore in a major way, and by the 
best methods of basic investigation,' one or the other topic which 
is believed sure to be useful in obtaining better control of the 
disease. It must be understood that the dividing lines between this 
type of activity and the more general ones discussed under the 
first two headings are not sharp or absolute. A real difference 
exists, however, in the fact that work of the third type, to be 
described, is done in the more or less sincere belief that better 
knowledge specifically on one or the other point will definitely 
lead to better control. It is, perhaps, significant that studies of 
this type, though viewed with doubt by some, have provided the 
great advances which now compose a solid hope for the future. 

The investigations of the effect of diet on cancer form an im- 
portant group of the Type 3, or semipractical, studies. Of these, 
two major groups exist. One of these is the study of the ability 
of dietary constituents to protect against the action of chemical 
agents capable of causing cancer. These arose with a group of 
Japanese workers and were extended in this country. They proved 
that a dye would cause cancer of the liver only when certain con- 
stituents of the diet, found in materials rich in water-soluble B 
vitamins, were lacking. Later the essential dietary constituent was 
shown to be a vitamin, riboflavin, which renders the susceptible 
• liver tissue capable of destroying or rendering inert the card- 
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nogen. The studies have been illuminating as they concern the 
particular type of experimental cancer in question. They seem 
not to apply, however, to any other form in man or animak. 

A second type of dietary study, in which leadership has been 
taken by Tannenbaum, proves that dietary restriction, simply in 
calories, is capable of reducing markedly the incidence rate of 
cancer in mice. This applies, strangely enough, to all types of 
experimental cancer, spontaneous, induced by chemicals or by 
ultraviolet light. The effect seems to be associated with and pos- 
sibly due to a decreased activity of the endocrine system. 

These studies are, to my mind, among the most important and 
impressive of recent years. The mechanism of the eflFect is still 
obscure, but enough evidence is at hand to warrant the most in- 
teresting speculations. Clearly, the effect of caloric restriction is 
not on the cancer cell per se, since it can grow and flourish, once 
it has appeared, even though it robs the host for its nourishment. 
But for some mysterious reason, the subtle alteration which marks 
the progression from normally controlled to neoplastic growth is 
not possible without a functioning endocrine system. This sug- 
gests, of course, a very fundamental and new concept of cancer, 
as follows: 

The cancer cell has always been viewed as what may be termed 
an all-or-none phenomenon. By this it is meant that a cell is either 
normal and orderly in its growth processes or wholly out of con- 
trol, an eroding, destructive element which must be destroyed 
completely itself or it will destroy the host. As new evidence de- 
velops, however, it becomes clear that this freedom from control 
is not always complete. In animals fed deficient diets, agents uni- 
formly capable of causing very malignant tumors have lost this 
power entirely. Clearly, some sequence of events is required of 
which something provided by the glands of internal secretion is 
one. Perhaps a cell can be almost a cancer cell for mcwiths or years 
but fail to mature into the completely malignant form for lack of 
one or the other vital principle provided by the endocrine system 
of the host. Much evidence available from studies of ijtissues under 
the microscope suggest that this is indeed the case^ that cancer 
cells may be formed and be dormant for long periods only to 
break loose and destroy when some final touch is aclded or when 
the chemical constitution of body fluids becomes exactly correct. 

This new concept, that the cancer cell is not as autonomous as 
it has seemed to be in the past, is perhaps the most important new 
development in the whole field, and the most hopeful. Indeed, it 



CONTEMPORARY MEDICINE 


753 

has led to the belief by some students of the problem that perhaps 
cancer control is not as dependent upon a new, basic discovery 
of fundamental nature as had been supposed. Perhaps there is 
room, they argue, for a fairly direct attack as well as for a more 
general and circuitous scientific envelopment. 

The principal reason for believing that sufficient basic principles 
are known to justify the selection at least of fields of work with 
fair certainty that progress will follow is not particularly com- 
plex. It is the fact that cancer is today a curable disease to a very 
large extent, although we often lose sight of this fact. By conven- 
tional technics, cure rates now range from the very high figure of 
95 percent for skin cancer, through 75 percent for early breast 
disease, to figures as low as 6 percent for all cancer of the stomach. 
The fact should be recalled that these results are obtained in the 
best clinics and do not necessarily represent those found generally. 

It is a syrprising thing that such general pessimism about cancer 
treatment ^ould exist when cure rates, though certainly not satis- 
factory, are as high as they are. The most adequate explanation 
that comes to mind for this gloom is that because of the prevalence 
of cancer almost everyone knows of or has seen some individual 
suffer prolonged torture from disease discovered too late to allow 
cure. Furthermore, it is conventional to say that cure by surgery 
or radiation really does not count, since radical removal of the 
affected tissue is required. This is a curious feeling, since the cure 
of appendicitis by removal of the appendix has been accepted for 
a number of years. 

Perhaps the most important aspect of the good rates of cure of 
cancer which can be obtained by surgery today is the fact that 
once the cancer is removed in totOy the tendency of patients to 
acquire new cancers of other sites is not particularly high. It is 
higher than in normal individuals, however. 

If we accept the value of surgery and radiation as used today 
in the cure of cancer, we must recognize also the increased value 
to be predicted from the improved diagnostic methods rapidly 
coming into use. Added to these is the fact, now accepted, that 
cancer today can be influenced adversely by chemical means. 
Though it is true, and must be completely understood, that the 
chemical restraint of cancer at the moment is rare, most incom- 
plete and wholly transient, it does exist. This fact, coupled with 
experimental evidence, brings us to an all-important conclusion. 
Cancer is not necessarily a wholly autonomous, a wholly uncon- 
trollable growth which must destroy or be destroyed. Real hope 
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exists that other and less mutilating measures for control can be 
found. 

A belief as radical and as contrary to general scientific opinion 
as the one just expressed, that we have now enough evidence to 
warrant an attack on cancer more concerted and more direct than 
the general extension of human knowledge, or, iildeed, of knowl- 
edge concerning growth itself, requires documentation. The evi- 
dence is as follows: 

1. Cancer induction in experimental animals is prevented by 
dietary means. 

2. Some induced cancer in animals is dependent for growth 
upon induced chemical circumstances in the host. 

3. Cancer of the prostate gland and breast in man is susceptible 
to irregular and temporary control by the administration of cer- 
tain hormones or by the artificial alteration of the endocrine bal- 
ance of the individual by removal of glands of internal secretion. 
This is, perhaps, the most striking and dramatic proof that can be 
imagined of the lack of autonomy of tumor tissue and the pos- 
sibility of development of chemical means of control. 

4. Certain cancers of the blood-forming system — Hodgkin’s 
disease, leukemia, and lymphosarcoma — can be controlled irregu- 
larly and transiently today by two quite different groups of chem- 
ical compounds, the nitrogen mustards and urethane. 

5. One form of cancer, that of the thyroid gland, in rare in- 
stances today can be restrained temporarily by a radioactive 
isotope of iodine. 

These five facts, clearly defined and generally accepted as they 
are, provide, in my opinion, a satisfactorily solid basis for future 
exploration of certain scientific areas with reasonable assurance 
that practical advances will be made. Of the five facts, three per- 
tain directly to the glands of internal secretion, and accordingly, 
the general areas become not five, but three in number. This 
means that these three subjects clearly require intensive work in 
order to exploit what are today transient and weakly effective 
methods of control into, we hope, uniformly useful procedures 
for tomorrow. 

The three areas which must be explored intensive^, according 
to this concept, are as follows: 

1) The synthesis and metabolism of steroid hormones, com- 
pounds like those formed by the sex glands and the adrenal; 

2) The synthetic modification of existing chemical agents, now 
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weakly active in controlling cancer and the empiric search for 
new ones; 

3) Intensive study of means for establishing in cancer cells kill- 
ing concentrations of radioactive isotopes without setting up in- 
jurious concentrations in any normal cell of the body. 

To reduce the research problem in cancer to three areas of 
work is, of course, an absurd oversimplification, and requires ex- 
planation. First, this in no sense implies any limitation of the broad 
advance of knowledge in general or of growth in particular as a 
primary, vital part of any program. Second, to explore those 
areas, specified so simply, is a task of literally mammoth propor- 
tions, requiring personnel, equipment, and organization quite be- 
yond what is usual in medical research. It is, moreover, a task of 
so fundamental a nature as to offer quite as great, or a greater, 
chance of reward in terms of basic discovery as in knowledge of 
practic^Ui|amre. It is pleasant to be able to state that studies of 
these three types are going forward in a number of institutions 
and on a scale, if not wholly adequate, still substantially above 
that seen a few years ago. 

The fourth type of study, the improvement of existing methods 
of diagnosis and treatment of cancer, is not as popular or glamor- 
ous as are the more esoteric and fundamental investigations. A 
cool survey of the evidence, however, reveals that perhaps prac- 
tical work of this type is as likely to provide an immediate lower- 
ing of the cancer death rate as is any other enterprise. Perusal of 
the figures published by the Metropolitan Life Insurance Co. 
reveals a very important fact. The death rate for cancer, adjusted 
for the age of the population, is clearly and sharply on the down 
grade. This change is attributed to improved methods of diag- 
nosis, a developing awareness of the cancer problem by doctor 
and patient alike, and a greatly improved effectiveness of medical 
and surgical care. 

It is hardly necessary to state that the regular examination of 
apparently well individuals, by competent physicians, reveals 
about one percent with overt but silent cancer. Most of these are 
entirely curable and with comparative ease. The regular examina- 
tion of the well is a difficult and expensive procedure which ap- 
pears likely to pay off manyfold in terms of lives saved. 

Much study is under way in the hope of finding some com- 
paratively easy and precise diagnostic test for cancer which will 
allow the screening of large parts of the population. Many claims 
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have been made, but to date no technic described has stood the 
test of actual trial except the smear method of Papanicolaou. This 
procedure, though laborious and requiring special training, has 
been accepted as a valuable contribution to our methods of early 
diagnosis. 

The contributions of wartime research to surgery in terms of 
better antibiotics and effective means of combating shock are too 
well recognized to need comment. The point should be made, 
however, that any improvement in general medical or surgical 
technics is promptly reflected in the cancer cure rate, since can- 
cer is today a problem of surgery almost exclusively. 

There can be no doubt that the cure of cancer by the means 
available at present is a cumbersome, expensive, and troublesome 
business. There is equally little doubt that by an adequately 
extensive program of education and study it can be materially 
improved, even though no magic potion or silver bullet be dis- 
covered. This is, perhaps, as cheering a conclusion as can be 
reached by those who wish to see immediate progress and are not 
too sanguine about the possibility of an immediate, revolutionary 
discovery. 

To sum up: Four types of research are required and are in 
progress, designed to attain improved control oc^prevention of 
cancer. Work of a broad type designed to increase the level of 
scientific knowledge, work of a classic type on cancer without 
reference to cure, intensive exploration of certain basic scientific 
fields believed to be pertinent directly to cancer control, and very 
practical studies designed to improve and extend existing methods 
of diagnosis and of cure. 

All four types of work are required, and no one is or can be 
exclusive of any other. No one can predict which one will pro- 
vide most quickly advances of a practical nature. Some sorts of 
scientists prefer one and some another way of working; and who 
is qualified to state that this is to the credit of onQ and not of 
toother? 

Of one thing we can be certain. Perhaps never befdre in history 
has a scientific effort been undertaken so extensive,^ and in such 
qualified hands, as the one now under way against ^cancer. The 
production in terms of new facts of general importance is as- 
sured, The result in terms of cancer control is equally certain but 
wholly unpredictable as to time. 

Layman and scientist alike should be grateful for a country so 
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generous and so powerful as this one, in which general and par- 
ticular research on an important medical problem can go forward 
with adequate support and without major jurisdictional conflict. 
Government, university, and private philanthropy now operate 
with an understanding and spirit of cooperation never seen be- 
fore. This augurs well for the future. 

1948 


NLicrobes 


ren£ j. dubos 

As ONE GOES wandering through the woods on warm summer 
evenings*' i. <rtill, motionless, mysterious glow is often seen to en- 
liven the surface of decaying branches and of fragments of bark. 
It is caused by luminescent bacteria growing on damp surfaces. 
In the darkness of the forests, their glimmer is the symbol of the 
silent labor by which the world of microbes eternally converts 
the rock, as ^ ell as dead matter, into the substances which arc to 
blossom into a new life. The bacterial light which shines in the 
depth of the woods, so dim as to be unnoticed by the hurried 
traveler, brings to him who can hear, the voice of the living earth. 
There are still treasures to be discovered. Life is everywhere, even 
more alluring when more mysterious in its expression. To man- 
kind, it holds the promise of greater blessings for richer and hap- 
pier days. To the scholar, it offers the enchantment of discovery, 
understanding, and of communion with nature. 

1944 


Chemotherapy 


ALEXANDER FLEMING 

Scientific chemotherapy dates from Ehrlich and scientific 
chemotherapy of a bacterial disease from Ehrlich’s Salvarsan, 
which in 1910 revolutionized the treatment of syphilis. The story 
of Salvarsan has often been told, and I need not go further into 
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it except to say that it was the first real success in the chemo-* 
therapeutic treatment of a bacterial disease. Ehrlich originally 
aimed at “Therapia magna sterilisans,” which can be explained as 
a blitz sufficient to destroy at once all the infecting microbes. 
This idea was not quite realized, and now the treatment of syphilis 
with arsenical preparations is a long-drawn-out affair. But it was 
extraordinarily successful treatment, and stimulated work on 
further chemotherapeutic drugs. While they had success in some 
parasitic diseases the ordinary bacteria which infect us were still 
unaffected. 

Some aniline dyes were shown by Churchman many years 
ago to have remarkable selective properties as antibacterial agents, 
and they became prominent as antiseptics in septic wounds after 
Browning in 1917 described the action of acriflavine. This sub- 
stance has been recommended as a chemotherapeutic agent for 
intravenous injection, but it proved to have some toxicity for the 
liver. When it is injected it very rapidly disappears from the 
blood and all the tissues are stained except the nervous system. 
The following figures give the antibacterial power of the blood 
before and at intervals after an intravenous injection of acri- 
flavine, and these are contrasted with the result obtained after an 
intravenous injection of hypertonic sodium chlori3e: 


Bactericidal po'iver of blood after intravenous 
injection (in rabbit) 


A. Acriflavine 


B. NaCl 


20 c.c. of i/iooo 


3 c.c. of 10'^:, 


No. of 


No. of 

colonies 


colonies 

Before injection 

87 

Before 

25 

I min. after injection 

62 

2 min. after 

28 

3 min. after injection 

87 

30 min. after 

8 

45 min. after injection 

91 

2 hr. after 

0 



6 hr. after 

0 


Whereas the increased antibacterial power after acriflavine was 
slight and evanescent, there was a very considerable increase 
after sodium chloride which lasted for hours. This could not be 
due directly to the sodium chloride, which in itself w^as not 
antibacterial, and the only change that could be discovered 
was some rise in the opsonic power of the serum. This could 
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not be true chemotherapy, but it illustrates another of the 
factors which have to be borne in mind in the investigation 
of the action of these drugs. 

Then Sanocrysin was introduced as a chemotherapeutic agent 
against the tubercle bacillus, and it was said that after administra- 
tion so many tubercle bacilli were destroyed that an antituber- 
cular serum had to be given to prevent poisoning with the toxins 
of the dead bacilli. This was another failure; Fry showed that 
Sanocrysin in the concentrations used had no action on the 
growth of the tubercle bacillus, but it is still used for the treat- 
ment of tuberculosis, although it is not with the idea of direct 
chemotherapeutic action. 

Long before this it had been noticed that some microbes were 
antagonistic to others — ^Pasteur himself was the first to show 
this — and some microbic substances or antibiotics had been used 
for locaL^eatment for their direct effect on the infection. No- 
table among these was pyocyanase — a product of B. pyocyaneus — 
which was introduced early in the centurj\ It was not very 
successful and fell into disuse. . . . 

Now we have to go on to a consideration of the chemo- 
therapeutic happenings of to-day, and by to-day I mean the 
last decade. Things have moved indeed, and it is safe to say that 
in the last ten years more advances have been made in the chemo- 
therapy of bacterial infections than in the whole history of 
medicine. 

It was in 1932 that a sulphonamide of the dye chr)'Soidine was 
prepared, and in 1935 Domagk showed that this compound 
(Prontosil) had a curative action on mice infected with strep- 
tococci. It was only in 1936, however, that its extraordinary 
clinical action in streptococcal septicaemia in man was brought 
out. Thus just 10 years ago and 26 years after Ehrlich had made 
history by producing Salvarsan, the medical world woke up to 
find another drug which controlled a bacterial disease. Not a 
venereal disease this time, but a common septic infection which 
unfortunately not infrequently supervened in one of the necessaty 
events of life— childbirth. 

Before the announcement of the merits of the drug Prontosil, 
the industrialists concerned had perfected their preparations and 
patents. Fortunately for the world, however, T6fouel and his 
colleagues in Paris soon showed that Prontosil acted by being 



GREAT ADVENTURES IN MEDICINE 


760 

broken up in the body with the liberation of sulphanilamide, 
and this simple drug, on which there were no patents, would ^ 
do all that Prontosil could do. Sulphanilamide affected strepto- 
coccal, gonococcal and meningococcal infections as well as B. 
colt infections in the urinary tract, but it was too weak to deal 
with infections due to organisms like pneumococci and staphylo- 
cocci. 

Two years later Ewins produced sulphapyridine — another drug 
of the same series — and Whitby showed that this was powerful 
enough to deal with pneumococcal infections. This again created 
a great stir, for pneumonia is a condition which may come to 
every home. 

The hunt was now on and chemists everywhere were pre- 
paring new sulphonamides — sulphathiazole appeared, which was 
still more powerful on streptococci and pneumococci than its 
predecessors, and which could clinically affect generalized staphy- 
lococcal infections. 

Since then we have had sulphadiazine, sulphamerazine, sulpha- 
methazine and others. But of these we need not go into detail, 
so much has already been written about them. Meantime there 
had appeared other sulphonamide compounds, such as sulpha- 
guanidine, which were not absorbed from the aUmentary tract, 
and these were used for the treatment of intestinal infections 
like dysentery. • 

The sulphonamides were very convenient for practice, in that 
they could be taken by the mouth. The drug was absorbed into 
the blood, where it appeared in concentration more than was 
necessary to inhibit the growth of sensitive bacteria. From the 
blood it could pass with ease into the spinal fluid, so it was emi- 
nently suited for the treatment of cerebrospinal infections. The 
sulphonamides were excreted in high concentration in the urine, 
so that although they were unable to control generalized in- 
fections with coliform bacilli they rapidly eliminated similar 
infections of the urinary tract. In contrast to the ol(^er antiseptics 
they had practically no toxic action on the leucocytes. There 
were disadvantages in that they were not without toxicity to the 
patient. Many suffered from nausea and vomiting, in some the 
bone marrow was affected with resultant agranulocytosis, and 
in others the drug was excreted in such a concentration that it 
crystallized out in the kidney tubules with serious results. 
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However, for the first time we had something which did con- 
trol many common bacterial infections. 

It was found, however, that the action was inhibited by cer- 
tain substances. Early in the work on sulphanilamide it was noticed 
that, in vitro, complete bacteriostasis was obtained with a small 
inoculum, while if the inoculum was large the microbes grew 
freely. . . . 

It was shown that haemolytic streptococci, one of the most 
sensitive organisms, contained a substance which inhibited the 
action of sulphanilamide. Then it was found that pus, peptone, 
and products of tissue breakdown, would inhibit the action. For 
these reasons the local application of the sulpiionamides to septic 
areas has not been quite so successful. 

The following experiment illustrates the effect of streptococci 
in inhibiting the action of sulphanilamide. A large number of 
haemolytic^ streptococci, sensitive to sulphanilamide, were sus- 
pended in a 1% solution of the drug and allowed to extract for 
an hour or two. They were then centrifuged out and the super- 
natant fluid was boiled to kill any remaining organisms. Serial 
dilutions of this fluid were made and incubated with blood in- 
fected with a small number of the same haemolytic streptococci. 
(If the streptococci grew, the blood was haemolysed and served 
as an indicator.) In the strongest concentrations of the fluid the 
streptococci grew freely, but after it was diluted growth was 
completely inhibited, and this inhibition was manifest until the 
dilution reached i in 200,000. This was the dilution at which the 
original solution of sulphanilamide would have failed to inhibit 
if it had not been treated with streptococci. 

The streptococci, therefore, produced something which did 
not destroy the sulphanilamide but merely inhibited its action. 

This experiment furnishes an instance of a watery fluid which 
is not in itself antibacterial, but which becomes strongly bac- 
teriostatic by the simple process of dilution with water. 

Soon after the sulphonamides came into practice, also, it was 
discovered that some strains of what were generally sensitive 
microbes were resistant to their action The result of widespread 
treatment was that the sensitive strains were largely displaced by 
insensitive strains. This was especially noticeable in gonococcal 
infections, and after a few years something like half of the 
gonococcal infections were sulphonamide insensitive. 

This could be due to one of two things; the sensitive organisms 
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might have been eliminated by treatment with the drug, while the 
insensitive ones persisted and were passed on from one individual 
to another; or that by insufficient treatment with the drug a 
sensitive microbe might have acquired a resistance or “fastness” to 
the drug. 

It is not difficult in the laboratory to make sensitive bacteria 
resistant to the sulphonamides, but this is not peculiar to the 
sulphonamides. There is probably no chemotherapeutic drug to 
which in suitable circumstances the bacteria cannot react by in 
some way acquiring “fastness”. 

In the first year of the war the sulphonamides had the field 
of chemotherapy of septic infections to themselves, but there 
were always the drawbacks I have mentioned. Later another 
type of sulphonamide, “Marfanil”, was introduced in Germany 
which for systemic administration had relatively little potency, 
but which was not inhibited by pus or the usual sulphonamide 
inhibitors. This was largely used in Germany throughout the 
war, but there is no doubt from what was seen in German hos- 
pitals when they were overrun that their methods of dealing with 
sepsis were far behind ours. 

The sulphonamides did not directly kill the organisms — they 
stopped their growth, and the natural protective j^iechanisms of 
the body had to complete their destruction. This explained why 
in some cases of rather long-continued streptococcal septicaemia 
sulphanilamide failed to save the patient, although the Strepto- 
coccus was fully sensitive to the drug; the protective mechanism 
of the body — the opsonic power and phagocytes — had become 
worn out and failed. 

Fildes introduced a most attractive theory of the action of 
chemotherapeutic drugs. It was that these drugs had a chemical 
structure so similar to an “essential metabolite” of the sensitive 
organism that it deluded the organism into the belief that it was 
the essential metabolite. The organism therefore todk it up, and 
then its receptors became filled with the drug so that k was unable 
to take up the essential metabolite which was necessary for its 
growth. Thus it was prevented from growing and ditd or was an 
easy prey for the body cells. This theory had been supported by 
many experimental facts and may give a most profitable guide to 
future advances in chemotherapy. 

But another completely different type of chemotherapeutic 
drug appeared, namely, penicillin. This actually was described 
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years before the sulphonamides appeared, but it was only concen- 
trated sufficiently for practical chemotherapeutic use in 1940. 

The story of penicillin has often been told in the last few years. 
How, in 1928, a mould spore contaminating one of my culture 
plates at St. Mary’s Hospital produced an effect which called 
for investigation; how I found that this mould — a Penicillium — 
made in its growth a diffusible and very selective antibacterial 
agent which I christened Penicillin; how this substance, unlike the 
older antiseptics, killed the bacteria but it was non-toxic to 
animals or to human leucocytes; how I failed to concentrate this 
substance from lack of sufficient chemical assistance, so that it was 
only 10 years afterwards, when chemotherapy of septic infections 
was a predominant thought in the physician’s mind, that Florey 
and his colleagues at Oxford embarked on a study of antibiotic 
substances, and succeeded in concentrating penicillin and show- 
ing its wonderful therapeutic properties; how this happened at 
a critical stage of the war, and how they took their information 
to America and induced the authorities there to produce peni- 
cillin on a large scale; how the Americans improved methods of 
production so that on D day there was enough penicillin for every 
wounded man who needed it, and how this result was obtained 
by the closest co-operation between Governments, industrialists, 
scientists and workmen on both sides of the Atlantic without 
thought of patents or other restrictive measures. Everyone had 
a near relative in the fighting line and there was the urge to help 
him, so progress and production went on at an unprecedented 
pace. 

Penicillin is the most powerful chemotherapeutic drug yet 
introduced. Even when it is diluted 80,000,000 times it will still 
inhibit the growth of Staphylococcus. This is a formidable dilu- 
tion, but the figure conveys little except a series of many naughts. 
Suppose we translate it into something concrete. If a drop of water 
is diluted 80,000,000 times it would fill over 6000 whisky bottles. 

We have already seen that all the older antiseptics were more 
toxic to leucocytes than to bacteria. The sulphonamides were 
much more toxic to bacteria than to leucocytes, but they had 
some poisonous action on the whole human organism. Here in 
penicillin we had a substance extremely toxic to some bacteria 
but almost completely nontoxic to man. And it not only stopped 
the growth of the bacteria, it killed them, so it was effective even 
if the natural protective mechanism of the body was deficient. 
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It was effective, too, in pus and in the presence of other substances 
which inhibited sulphonamide activity. 

Penicillin has proved itself in war casualties and in a great 
variety of the ordinary civil illnesses, but it is specific, and there 
are many common infections on which it has no effect. Perhaps 
the most striking results have been in venereal disease. Gonococcal 
infections are eradicated with a single injection and syphilis in 
most cases by a treatment of under 10 days. Subacute bacterial 
endocarditis, too, was a disease which until recently was almost 
invariably fatal. Now with penicillin treatment there are some- 
thing like 70% recoveries. 

So far in this country penicillin has been under strict control, 
but soon it will be on sde in the chemists’ shops. It is to be hoped 
that it will not be abused as were the sulphonamidcs. It is the 
only chemotherapeutic drug which has no toxic properties — in 
the ordinary sense of the word it is almost impossible to give an 
overdose — so there is no medical reason for underdosage. It is the 
administration of too small doses which leads to the production of 
resistant strains of bacteria, so the rule in penicillin treatment 
should be to give enough. If more than enough is given there is 
no harm to the patient but merely a little waste — ^but that is not 
serious when there is a plentiful supply. ^ 

But I am not giving you a discourse on penicillin. Suffice it to 
say that it has made medicine and surgery easier in many direc- 
tions, and in the near future its merits will be proved in veterinary 
medicine and possibly in horticulture. 

The spectacular success of penicillin has stimulated the most 
intensive research into other antibiotics in the hope of finding 
something as good or even better. 

GRAMICIDIN AND TYROTHRICIN 

But even before penicillin was publicized another antibiotic 
had been introduced by Dubos in 1939. This was a substance 
made by the Bacillus brevis^ which had a very powerful inhibitory 
action on the Gram-positive bacteria. This substance was origin- 
ally named gramicidin, but later the name was changed to 
tyrothricin, when it was found to be a mixture of two antibiotic 
substances — ^true gramicidin and tyrocidine. Gramicidin has 
proved to be a very useful local application to infected areas. It 
has an inhibitory power on bacteria far in excess of its anti- 
leucocytic power, but unfortunately it is toxic when injected, so 
that it cannot be used for systemic treatment. If penicillin had 
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not appeared it is likely that gramicidin or tyrothricin would have 
been much more extensively used, but penicillin, which is quite 
non-toxic, can be used either locally or systemically for almost 
every condition which would be benefited by gramicidin. 

STREPTOMYCIN 

Waksman in 1943 described this antibiotic, which is produced 
by Streptomyces griseus. This substance has very little toxicity 
and has a powerful action on many of the Gram-negative organ- 
isms. It has been used in tularaemia, undulant fever, typhoid 
fever, and B. coli infections, but the greatest interest has been 
in its action on the tubercle bacillus. In vitro it has a very power- 
ful inhibitory action on this bacillus, and in guinea-pigs it has been 
shown to have a definite curative action. In man, however, the 
clinical results have not been entirely successful, but in strepto- 
mycin we h^ve a chemical which does have in vivo a definite ac- 
tion on the tubercle bacillus and which is relatively non-toxic. 
This is a great advance and may lead to startling results. One 
possible drawback may be that bacilli appear to acquire rapidly 
a fastness to streptomycin, much more rapidly than they do to 
penicillin or even the sulphonamides. 

Many other antibiotics have been described in the last five 
years. Most of them are too toxic for use, but there are some 
which so far have promise in preliminary experiments. Whether 
they are going to be valuable chemotherapeutic agents belongs 
to the future. 


TO-MORROW 

Let us now consider the future. There are now certain definite 
lines on which research is proceeding in antibacterial chemo- 
therapy. 

Fildes’s theory of the action of chemotherapeutic drugs has 
already led to certain results — not sufficiently powerful to have 
made wonderful advances in practical therapeutics — ^but the work 
goes on, and from it at any time some new antibacterial chemical 
combination may emerge. All this is dependent on further funda- 
mental research on the essential metabolites necessary fbr the 
growth of different bacteria. 

Bacteriologists and mycologists are, by more or less established 
methods, investigating all sorts of moulds and bacteria to see if 
they produce antibiotic substances. The chemist concentrates or 
purifies the active substance, and then the experimental patholo- 
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gist tests the concentrate for activity and toxicity. There are 
teams of workers who are thus investigating every bacillus and, 
every mould in the collections which exist in various countries. 
This is useful team work and may lead to something of practical 
importance, but it is reminiscent of the momentous German 
researches lacking in inspiration but which by sheer mass of labour 
bear some fruit. . . . 

It seems likely that in the next few years a combination of 
antibiotics with different antibacterial spectra will furnish a 
“cribrum therapeuticum” from which fewer and fewer infecting 
bacteria will escape. 

Then the work on antibiotics has led to the discovery of many 
new' chemical combinations possessing antibacterial power. Most 
of the antibiotics have certain disadvantages — many of them are 
too toxic — but it may not be beyond the powers of the organic 
chemists to alter the formula in such a way that the antibiotic 
power is retained, but the toxic power reduced to such an ex- 
tent that these substances can be used therapeutically. . . . 

As to chemotherapeutic research in general, I would like to 
conclude with a quotation from Mervyn Gordon: “No research 
is ever quite complete. It is the glory of a good bit of work 
that it opens the way for something still better, and this rapidly 
leads to its own eclipse. The object of research is the advance- 
ment, not of the 'investigator, but of knowledge.” 

1946 

ACTHj Corfismej & Co* 

LEONARD ENGEL 

One day in the spring of 1949, a doctor with a fricbdly eye and 
a pug nose exhibited a motion picture which has s|till been seen 
by only a few audiences — mostly medical — ^but has created more 
stir than anything that ever came out of Hollywood. The doctor 
was Philip S. Hench of the Mayo Clinic, and the film was a 
modest two-reeler showing the dramatic effects of cortisone, a 
hormone of the adrenal cortex gland, on rheumatoid arthritis. 

* Reprinted from Harper's Magazine, issue of August. 1950. 
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Cortisone and a companion substance, ACTH, have scarcely 
been out of the papers and magazines since. They have been 
found to play some kind of role — relieving, provocative, or other 
—through practically the entire spectrum of disease. By now, the 
score stands something like this: these two substances temporarily 
relieve not only rheumatoid arthritis, but gout, spondylitis, Still’s 
disease, and several other forms of arthritis; rheumatic fever; the 
fatal skin diseases disseminated lupus erythematosus, scleroderma, 
and dermatomyositis; uveitis, choroiditis, and retinitis pigmentosa, 
three eye disorders which usually lead to blindness; myasthenia 
gravis and other debilitating muscular disorders; pemphigus; 
ulcerative colitis; allergic arterial disease, asthma, hay fever, and 
allergies generally; and Hodgkin’s disease, lymphatic leukemia, 
and several additional types of cancer. Adrenal cortical substances 
may also be valuable in treating secondary shock, burns, fractures, 
and othe^ severe physical injuries, chronic alcoholism, and, under 
special conditions, infections like tuberculosis and pneumonia. 
Adrenal cortical hormones are, of course, directly involved in 
the primary disorders of the adrenal cortex: Addison’s disease, 
Cushing’s syndrome, precocious sexual development, pseudo- 
hermaphroditism, and virilism. In addition, improper functioning 
of the adrenal cortex may have a part, direct or indirect, in 
hypertension, arteriosclerosis, kidney disease, diabetes and, finally, 
the major mental disorders, schizophrenia and manic-depressive 
psychosis. 

The hormones of the adrenal cortex are clearly potent bio- 
logical substances. None comparable to them has ever been found. 
Endocrinology, the study of hormones, began in 1902 with the 
discovery by the English biologists Bayliss and Starling of the first 
hormone, secretin, a substance produced by the lining of the 
intestine and carried in the blood to the pancreas to start the 
flow of pancreatic digestive juice. In the next decade, a dozen 
similar “chemical messengers” secreted by special glands and 
carried by the blood to the organs on which they act were un- 
covered. The thyroid was quickly shown to produce a powerful 
hormone, the medullary part of the adrenal, another, and the 
pituitary, several more. The gonads — the ovaries of the woman 
and the male testes — ^were proved to be the source not only of the 
germ cells that carry on the race, but of powerful internal regu- 
latory secretions as well. Later the parathyroids, a group of tiny 
bodies embedded in or next to the thyroid gland, and the “islands 
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of Langerhans” within the pancreas were also shown to produce 
important hormones. As each gland was identified, enthusiasts 
within and without the scientific world hailed it as a key to health 
and disease, growth and aging, the whole complex mechanism of 
the body. The gland which may actually turn (nit to warrant this 
billing is the adrenal cortex, whose functions are only now be- 
ginning to be understood. 

The adrenal cortices are the outer part of the adrenal glands. 
Resting atop each kidney like miniature cocked hats, the adrenal 
bodies are deeply folded bits of tissue roughly triangular in shape, 
two inches long, and a tenth to a third of an inch thick. Together 
the two weigh no more than a quarter of an ounce — about 
I /9000th of the total body weight. Each has a thin central section 
and a thick outer layer. The former is the adrenal medulla, source 
of the stimulating hormone, adrenalin. The outer part, the cor- 
tical gland, comprises 90 to 95 per cent of the whole adrenal body. 

The cortex and medulla arise from different embryonic tissues 
and have at most only an indirect connection with each other. 
In many varieties of fish, they are entirely separate; why they 
have come together in the long climb of vertebrate life upward 
from the sea is a mystery. At any rate, the cortex is not only 
much the larger part of the adrenal body but incomparably the 
more important. It is the one indispensable gland of internal 
secretion. Should accident or disease destroy any of the other 
glands, the result might be serious dislocation of normal bodily 
functioning and severe illness, but not immediate death. Even 
failure or loss of the pituitary gland, the “conductor of the endo- 
crine orchestra,” can be survived for some time. Death follows 
in a few weeks at most, however, if all adrenal cortical tissue is 
destroyed. Most of the endocrine glands, a biochemist friend 
of mine has remarked, are comparable to limbs; they are dis- 
pensable. But the adrenal cortex is like the heart; it cannot be 
done without. There arc no other equally small bits of tissue, 
e.xcept the brain centers for controlling breathing and maintain- 
ing blood-vessel tone, whose destruction brings denth so quickly. 

The adrenal cortex is deeply enmeshed in busic metabolic 
activities, such as the supply of carbohydrate fuel »to the muscles 
and the balancing of major components in the blood, and it has 
specific functions in growth and development. Most important 
of all, it is af defense against our defenses. The ceaselessly changing 
environment in which we live continually presents challenges — 
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fluctuating^ temperatures, varying demands for physical activity, 
injury, the assault of microbes — which we meet with a variety 
of appropriate defense measures. A wound, for example, calls 
forth a host of special activities: tissues are made permeable to 
body fluids bringing building materials to the site of the injury, 
white blood cells are mobilized to remove dead tissue and hilt 
invading germs, and so on. Necessary as they are, such measures 
upset the fine balance of the internal economy; unchecked, they 
would soon lead to fatal shock. 

The adrenal cortex acts to restore the balance, creating a new 
equilibrium that permits the body simultaneously to carry onf 
routine activities and to meet the immediate challenge. This is 
what is meant when biologists speak of maintaining the integrity 
of the organism. Health and illness, life itself, depend directly on 
how long and how well the adrenal cortex discharges this func- 
tion, and jon what sort of response other tissues and organs make 
to its demands. 


II 

In order to appreciate the role of the tricorn kidney caps in 
disease, we need a more precise picture of what these tiny glands 
do and how they do it. A convenient approach can be made 
through the symptoms of a disease with which they are intimately 
connected. Addison’s disease, fortunately quite rare, results from 
infection or atrophy of the adrenal cortical tissue. It was first 
described a century ago by the celebrated English physician 
Addison, an observer with rare powers of discernment, whose 
only error lay in supposing that the adrenal bodies as a whole 
were responsible; we now know that damage to the medulla is 
incidental and that destruction of cortical tissue is the source of the 
disease’s devastating consequences. Without hormone extracts 
and other modem therapeutic aids, Addison’s disease is invariably 
fatal in one to three years if five-sixths of the cortical tissue is 
involved, and in days or weeks if all is. 

The initial sign of Addison’s disease is a bronzing of the skin, 
which may come so insidiously that at first the patient thinks he 
has acquired a tan. As the color of the skin deepens, extraordinary 
muscular weakness and languor develop. Physical activity of any 
kind depends a palpable effort; a response becomes a study in 
slow motion. The disease may rest here for some time, depending 
on the extent of damage to the adrenals. A hypodermic injection. 
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a minor cut, any kind of trivial stress, however, may set off a 
catastrophic crisis. 

But the crisis may finally come without any obvious precipitat- 
ing cause. Vomiting sets in and continues almost without rest; 
gastric acid disappears from the stomach, and marked changes 
take place in other digestive juices; simple food substances, like 
glucose, which are ordinarily rapidly absorbed seem unable to 
pass the intestinal barrier. The body temperature drops several 
degrees below normal. Catastrophe dso overtakes the blood and 
circulatory system; sodium (salt ion) and water leak out of the 
blood through the kidneys — and consequently the volume of the 
blood rapidly and visibly declines. Meanwhile, toxic nitrogenous 
wastes and potassium — usually eliminated — are retained; their 
concentration in the diminishing volume of blood soon reaches 
dangerous proportions. The final act in this terrible biological 
drama comes when the glucose level of the blood falls away to 
zero, as though from a fatal overdose of insulin. 

The Addisonian patient is a picture of total disintegration. In 
the absence of a sufficient supply of cortical hormones, the finely 
balanced human organism degenerates into a Babel of unrelated 
biological processes working at cross purposes. Several of the 
main areas in which the adrenal cortex is involved can nonetheless 
be made out at once. To begin with, we can see the role of the 
adrenal cortex in preventing shock; the slightest stress throws the 
Addisonian patient into an irreversible shock episode. A number 
of the individual metabolic processes directly under adrenal 
cortical control are also revealed. One is the supply and employ- 
ment of carbohydrate fuel in the muscles. Carbohydrate reaches 
the muscles — from the liver and, in emergencies, from lymph and 
other body cells whose proteins can be broken down into glucose 
— by an involved series of processes. Cortical hormones intervene 
in them at several important points and also regulate the rate of 
combustion of carbohydrate in the muscles. Without the secre- 
tions of the adrenal cortex, the muscles’ small stores of fuel are 
speedily exhausted and cannot be replaced. Muscular activity 
grinds to a halt, and the body temperature, which is closely de- 
pendent on muscular activity, falls. In addition, cortical hormones 
help make the circulatory system leakproof, and they exert a 
decisive influence on the composition of the blood, conserving 
water and sodium, and keeping down the concentration of 
potassium and nitrogenous wastes. 



CONTEMPORARY MEDICINE 77I 

These functions are more than enough to make the presence 
of the adrenal cortex felt in every comer of the body. But cortical 
tissue has important functions beyond those readily discerned in 
Addison's disease, particularly in connection with the nervous 
system, and growth and reproduction. As we shall see, there 
is strong evidence of a direct association between the nervous 
system and the cortical glands. For the moment, I will confine 
myself to a curious structure called the “fetal cortex.” 

This is an extra layer of adrenal tissue which appears early in 
prenatal life, begins to be replaced by adult cortical tissue some 
time before birth, and finally disappears during infancy. The 
fetal cortex is fully developed only in man and his fellow primates, 
and probably plays a critical part in the development of their 
chief glory, the most elaborate brains in the animal kingdom. At 
any rate, in many forms of congenital idiocy, the outstanding 
finding — as^e from defects in the brain itself — is an almost com- 
plete failure of the adrenal cortex (including the fetal cortex) 
to develop; the cerebral monster’s adrenal glands often weigh as 
little as 7 per cent of normal. As for growth and reproduction, 
young laboratory animals whose cortical tissue has been removed 
can be kept alive and in good health with hormone substitutes, 
but they neither grow nor mature. Overactivity of the adrenal 
cortex, on the other hand, also halts growth but accelerates and 
often grossly distorts sexual development. 

The adrenal cortex must be one of the busiest and most diversi- 
fied of the body’s chemical factories, for its major functions are 
probably carried on by separate hormones. There is at least one 
(called the sodium factor) for regulating the sodium, potassium, 
and water content of the blood. Another, the gluconeogenetic 
factor (possibly a group of substances rather than a single hor- 
mone) has to do with carbohydrate metabolism. Growth and 
reproduction functions are discharged through sex hormones. 
The adrenal cortex puts out — in men and women alike — ^andro- 
gens (male sex hormones), estrone (female sex hormone), and 
progesterone (corpus luteum or gestation hormone); the adrenal 
cortex is, in fact, the chief source of sex hormones until ado- 
lescence and remains an important one throughout life. 

No less than twenty-eight substances showing hormone activ- 
ity have been isolated from adrenal extracts. Not all are actually 
cortical hormones; some, possibly a majority, are merely inter- 
mediates, half-finished hormones caught by the exploring bio- 
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chemist in midprocess. The known adrenal substances, in any 
case, do not wholly duplicate the activities of cortical tissue. Im^ 
portant cortical hormones remain to be identified. All so far 
isolated belong, like the ovarian and testicular sex hormones, to 
the remarkable class of chemicals known as steroids. To this 
group also belong the bile acids; cholesterol, a fatty substance 
deeply implicated in hardening of the arteries; the heart stimulant, 
digitalis; and a great many of the chemical agents that can cause 
cancer — biologically powerful substances every one. 

Only a minor quantity of hormones are actually stored in the 
adrenal cortex. The greater part are manufactured as needed. The 
agent that turns the glandular factories — at least, most of their 
“production lines” — on and off is another hormone, from the 
pituitary gland. The pituitary is a body roughly the size of a 
kernel of corn hidden in a recess of the skull at the base of the 
brain. It consists of anterior and posterior lobes, of which the 
latter, the smaller of the two, is secondary in importance. From 
the anterior lobe, however, come half a dozen potent secretions 
which orchestrate the activities of the major endocrine glands 
and through them profoundly influence the body as a whole. 

One of the anterior pituitary substances is ACTH, adreno- 
corticotropic (adrenal cortex-oriented) hormone. ACTH regu- 
lates the output of the adrenal cortex (with the possible exception 
of the sodium factor, whose output presents anomalies), now 
holding it at a comparatively low “resting level,” now shooting 
it sky-high in response to stress. If the anterior lobe of the 
pituitary is excised, cortical response to stress is abolished. The 
cortex continues to secrete enough of its hormones to carry the 
organism along for a time at a very low level of existence, but 
there is no outpouring to regulate the body’s defenses in time 
of emergency. The secretion of ACTH is itself governed by the 
body’s varying needs. As the supply of cortical hormones cir- 
culating in the blood is used up, the pituitary releases ACTH; 
as the cortical hormone supply rises, the secretion of ACTH is 
shut off. 


Ill 

Most of our information about the adrenal cortex is recent in 
origin. Despite the efforts of Addison and several of his con- 
temporaries, the adrenal cortex was largely terra incognita until 
1930, when Frank A Hartman and Katherine A. Brownell of 
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Ohio State University, and W. W. Swingle of Princeton and 
Joseph J. Pfiffner of Parke, Davis, and Company prepared the 
first cortical extracts to show unequivocal hormone activity. Five 
years later, the chemists Edward C. Kendall of the Mayo Founda- 
tion for Medical Education and Research and T. Reichstein of 
Switzerland had isolated the first pure adrenal steroids, per- 
mitting the start of systematic experimentation to distinguish 
among the several functions of the adrenal cortex. But only one 
cortical substance, a somewhat dubious one at that, was available 
in any quantity for several years. 

Progress remained comparatively slow until a rumor reached 
Washington, shortly before Pearl Harbor, that the Germans were 
buying up the adrenal gland output of the Argentine slaughter- 
houses and obtaining cortical extracts which enabled Luftwaffe 
pilots to fly and fight at 40,000 feet. The rumor was false, but it 
set in moti9n the Army and Navy medical departments. Nearly 
all of the’ twenty-two American and Canadian laboratories that 
had carried on investigations of the adrenal cortex were enlisted 
in an emergency research program. This program not only led 
to processes for producing respectable quantities of cortisone 
and other adrenal corticoids, but directly paved the way for 
their present spectacular offensive against disease. 

The first experiments to establish clearly the linlc between the 
adrenal cortex and disease were performed by Hans Selye, a 
Viennese-born biochemist and physician, director of the Institute 
of Experimental Medicine and Surgery at the University of 
Montreal. About a dozen years ago, Selye, then on the staff of 
the McGill University Medical School, set out to investigate the 
response of rats to a variety of drugs, poisons, and gland extracts. 
He injected large enough doses of such diverse substances as 
strychnine, atropine, formalin, and crude pituitary extract to kill 
in a day or two, and autopsied every animal with care. He ex- 
pected to find changes characteristic of each drug. In three of 
the animals’ organs, however, he found precisely the same changes 
regardless of what he had injected: the adrenal glands were 
swollen to twice or three times their usual size and were dark 
brown in color instead of the normal yellow; the thymus, a mass 
of lymphatic tissue in the space between the lungs over the heart, 
had wasted away; and the lining of the stomach was spotted 
with bleeding ulcers. 

• It appeared \o Selye that he was witnessing a general reaction 
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to damage and that any stress threatening to life would elicit an 
identical response. He quickly confirmed this by subjecting 
animals to a variety of other stresses: fasting, excessive exercise 
in an ingenious rat work machine, swimming to exhaustion, ex- 
posure to freezing and to very high temperatures, severe physical 
injuries, and terror. Whatever additional changes might be asso- 
ciated with particular stresses, he always found swollen adrenals, 
a withered thymus, and bleeding stomach ulcers. 

Selye termed the unmistakable common response to severe 
stress the “alarm reaction.” Further research showed that the 
alarm reaction has a “shock phase” and a “countershock phase,” 
each accompanied by characteristic changes in the tissues and 
body fiuids. In the shock phase, during the first few hours of ex- 
posure to stress, the concentrations of sugar and sodium in the 
blood drop, the number of circulating lymphocytes (a type of 
white blood cell derived from lymphatic tissue) rises, and the 
blood pressure falls. A few hours later, in the countershock phase, 
the changes are reversed: blood sugar and sodium rise above and 
the circulating lymphocytes drop below normal, and the blood 
pressure rises. The changes in the adrenal glands, thymus, and 
stomach lining coincide with the second phase rather than the 
first. 

Both the anatomical and physiological changes of the counter- 
shock phase, in ^ fact, are due to the great enlargement and in- 
creased activity of the adrenal cortex. If the adrenal glands are 
surgically removed, the animals lose all resistance to stress what- 
ever, never reach the countershock stage, but swiftly succumb to 
shock. In intact animals, on the other hand, the adrenal cortex 
swiftly lays down extra secretory cells in an effort — vain, of 
course, in the case of animals exposed to the heaviest stress — to 
offset the shock phase. 

Selye then turned his attention to a pertinent second question. 
What would happen if his laboratory rats were subjected to less 
intensive but more prolonged stress? Animals wert exposed over 
a period of weeks to daily doses of stress insufficient to kill, and 
sacrificed at intervals to determine what internal changes might 
be taking place. 

The Canadian biochemist-physician found the same alarm 
reaction — first shock, then countershock. In this scries of experi- 
ments, however, the animals survived the countershock stage and 
began to revert to normal; so to speak, they learned to live with 
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the stress. The extra cortical secretory cells were absorbed and 
the adrenals shrank to prcmorbid size, the thymus regained its 
original proportions, and the blood picture returned to normal. 
It was difficult to tell the test animals, in these particulars, from 
the controls. But the return to the pre-stress condition was more 
seeming than real; critical differences remained. First, the “stage 
of resistance,” as Selye called the apparent recovery, lasted only 
a month or two. If the stress was continued, the internal equilib- 
rium achieved in the resistance stage ultimately collapsed and a 
stage of exhaustion set in. The latter closely resembled the initial 
alarm reaction and swiftly ended in death. Second, resistance to 
other stresses decreased as resistance to the original stress built up; 
exposure to a new stress during the stage of resistance led to the 
immediate collapse and death of the animal. Third, beneath the 
surface of seeming normality, other organs often exhibited marked 
pathological xhanges. These frequently bore a startling resem- 
blance to grave human ailments, such as hardening of the arteries. 

It thus seemed to Selye that rats are endowed with a fixed 
“adaptation capital” for overcoming stress. Their adaptation 
energy can be spent only once, and life ends when the stock is 
used up. Moreover, the process of adjustment to stress may itself 
produce “diseases of adaptation” that shorten life. In the complex 
events of the adaptation process, the adrenal cortex occupies a 
central place; in a sense, the cortical glands are the bank in which 
the adaptation capital is stored. 

IV 

In 1878, the pioneer physiologist Claude Bernard of France 
called attention to the remarkable constancy of the internal en- 
vironment. Many years later, Walter B. Cannon elaborated Ber- 
nard’s observation into the concept of homeostasis, a cornerstone 
of contemporary biology. Living organisms, from microbes to 
man, are self-adjusting systems, something like a thermostatically- 
controlled household furnace. In quite the same way as the 
thermostat manipulates the fuel supply to maintain a prearranged 
temperature in the house, so the diverse internal activities of the 
living organism are regulated to keep the internal economy as a 
whole functioning at a nearly constant level. Shifts imposed from 
the outside promptly set in motion correcting counter-shifts. 
Without this capacity for homeostatic ad’^ustment, no living 
organism could survive. Selye’s studies have identified the adrenal 
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cortex as the immediate effector of many of the most important 
homeostatic changes and have shown graphically the relationships 
between stress, homeostasis, and disease. 

Most of Selye’s experiments were performed with rats. It 
will take many years to confirm his conceptual scheme in its 
entirety, particularly the notions of the fixed adaptation capital 
and the diseases of adaptation, and to extend it, in meaningful 
detail, to other species. The generality of the alarm reaction and 
the resistance and exhaustion processes, though, has been amply 
demonstrated throughout the higher vetebrates. The alarm re- 
action has also been established for man by measurement of 
adrenal cortical output during illness and in response to other 
stresses. 

As frequently happens in research, a link between the adrenal 
cortex and one disease, rheumatoid arthritis, was inferred before 
anyone appreciated the deep involvement of the adrenal cortex 
in disease generally. More than a generation ago, physicians 
noticed that pregnancy and attacks of jaundice brought tempo- 
rary relief from rheumatoid arthritis, a malignant variety of 
arthritis distinct from and much more severe than the common 
wear-and-tear osteoarthritis of old age. The clue was taken up 
about 1930 by Philip Hcnch. From the study of the stream of 
patients passing through the Mayo Clinic, Hench became con- 
vinced that pregnant women secreted an anti-rheumatic factor, 
and that this factor was a cortical hormone. (His belief was after- 
ward confirmed by the studies of Dr. Eleanor Venning of McGill, 
which showed that the output of cortical hormones soars to 
many times the usual value during pregnancy.) 

Hench tested a mixed cortical extract as a possible arthritis 
remedy shortly before the war without result, and later, also 
without result, a pure preparation of one of the first adrenal 
steroids to be isolated, a substance known as Kendall’s Compound 
A. The next pure adrenal steroid to become available was Ken- 
dall’s Compound E, or cortisone, made by Merck and Company 
using a technique suggested by Kendall. The first clinical samples 
were delivered to Hench in September 1948. Whit happened then 
has already become a part of science-magic folklore. Hench 
and two associates, Howard F. Policy and Charles H. Slocumb, 
made the trial on fourteen rheumatoid arthritis patients, some 
totally unable to move, aU severely incapitated. Three days or 
less of treatment with cortisone brought complete freedom from 
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pain and as much freedom of movement as damaged joints would 
allow. The relief lasted as long as the injections could be con- 
tinued. 

No additional cortisone was available for several months. In 
the meantime, however, University of California and Yale bio- 
chemists had succeeded in extracting ACTH, the hormone gov- 
erning the activity of the adrenal cortex, from the pituitary glands 
of livestock. It seemed to Hench that ACTH might take corti- 
sone’s place, stimulating the arthritis patient’s adrenals into 
manufacturing, along with other cortical hormones, the needed 
extra supply of cortisone. Hench obtained a few grams of ACTH 
from Armour and Company, which had undertaken to extract 
ACTH from the pituitary glands of hogs on a commercial scale, 
and made the test. The pituitary hormone duplicated the anti- 
rheumatic activity of cortisone in almost every detail. 

Rheuniatsofd arthritis is a disease of the connective tissue. There 
are also many other diseases of the tissues forming the supporting 
matrix for the organs and principal structures of the body; rheu- 
matic fever, the leading cause of death among children; gout, 
which afflicts ascetics as well as the self-indulgent; such fatal skin 
inflammations as disseminated lupus erythematosus; uveitis, an 
eye disorder which usually leads to blindness; allergy; and can- 
cers originating in lymphatic tissue. As soon as the remarkable 
performance of ACTH and cortisone in rheumatoid arthritis 
became known, there was a rush to try them in these other dis- 
orders. In fact, doctors now began to venture the two hormones 
in apparently every ailment that came to mind, from pneumonia 
to ulcers of the colon. ACTH and cortisone relieved them, too — 
so long as the patient continued to receive either drug. 

The extraordinary ability of ACTH and cortisone to turn 
diseases off and on extends, with exceptions such as polio and the 
main types of cancer, through nearly the whole complex of dis- 
ease. More than one doctor has been led to make a comparison 
with the Biblical pool of Bethesda, where whoever first stepped 
in after the angel troubled the water might be cured of his afflic- 
tion, whatever it was. But neither cortisone nor ACTHy though 
they will bring man more complete control over illness than he 
has ever had, cures disease. What they appear to do is “melt” 
symptoms by greatly intensifying and prolonging the counter- 
shock stage of^the alarm reaction; the two substances reinforce 
the body’s own supply of cortical hormones in restoring apparent 
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normality and blocking the visible “host” reaction. ACTH and 
cortisone, to paraphrase J. S. L. Browne, a McGill endocrinolo- . 
gist and a former associate of Selye, are like an unseasonable hot 
wind melting an iceberg. The iceberg freezes again — and the 
symptoms return — as soon as more usual conditions prevail. The 
underlying disease is little affected. 

Last fall, physicians at the Northwestern University Medical 
School had an instructive experience with ACTH in tuberculosis. 
A very sick tuberculosis patient was started on the pituitary hor- 
mone. Within seventy-two hours, his fever was down and his 
appetite up, and he began to put on weight. Day by day he could 
be seen gaining strength. Finally, all signs were gone and he was 
apparently completely well. His sputum still showed tubercle 
bacilli, however, and when, after three weeks, treatment had to 
be halted, the disease broke out again at once. 

It is a nice question, which is still to be investigated, what the 
end would be if an infection were masked for an indefinite period 
by ACTH or cortisone. In any event, neither ACTH nor corti- 
sone can be given indefinitely in the quantities generally required 
to make a patient suffering from one of the serious chronic dis- 
eases feel well. As befits substances of their station in the internal 
hierarchy, the two hormones have many effects beside those de- 
sired. These are usually called “side effects,” a term implying an 
incidental relationship to the beneficial activity of cortisone and 
ACTH. The dangerous, undesired effects, however, embrace 
many of the main activities of the hormones and will not be easily 
avoided. 

The research groups investigating the use of cortisone and 
ACTH are virtually agreed that no lasting remissions of most 
chronic ailments, including rheumatoid arthritis, have been ob- 
tained, except in a handful of cases, without simultaneously 
putting the patient into a “hyperadrenal state.” Were treatment 
continued indefinitely, the hyperadrenal state m^ht end in a 
devastating fatal disease, Cushing’s syndrome. Th^ latter is the 
counterpart of Addison’s disease and results froin a tumorous 
overgrowth of the adrenal glands, making the glands chronically 
overactive and flooding the system with an oversupfly of cortical 
hormones. 

This brings about as many and as dangerous changes as adrenal 
insufficiency does in Addison’s disease. The face fills out into a 
moon shape, painful deposits of fat accumulate in the trunk and 
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buttocks, women may grow beards and show other signs of 
masculinization, the bones are demineralized and become soft, 
limbs turn blue from a defect in oxygen supply, the blood sugar 
reaches diabetic levels, the blood pressure soars, and the repair 
of wounds is inhibited. Psychotic personality changes of a manic 
or schizoid type may also set in. Death, usually from the blood 
pressure changes, comes in five to seven years. All of the symp- 
toms of Cushing's syndrome have made an appearance, though 
not together, in patients receiving cortisone or ACTH, and 
disappeared only when treatment was discontinued. 

Despite the formidable difficulties inherent in their use, the 
two new hormones are of great immediate value. Apart from 
their role as probes for dissecting the disease process, ACTH 
has brought temporary remission (though no cures) of some 
types of leukemia. In addition, a number of recurrent disorders, 
like gout, cai\,be treated safely with these substances; they should 
also prove extremely helpful in pulling acutely ill patients through 
crises. ACTH has also given the surgeon a means of gauging a 
patient's chances of surviving an operation: if the patient’s adrenal 
cortices respond well to a pre-operative shot of ACTH, the 
chances are good that he will survive the stress of the operation; 
otherwise, preliminary injections of adrenal extract will be needed 
to carry the patient through. Finally, ACTH and cortisone have 
invested adrenal steroid chemistry with an urgency bound to lead 
to the early discovery of other steroids with more specific thera- 
peutic properties. 

V 

We have seen how the adrenal cortex serves as a homeostatic 
balance wheel in such ailments as arthritis, and how disease may 
be modified by additional cortical hormones in the form of 
cortisone or ACTH, and also what are the disastrous consequences 
of gross abnormalities of the adrenal cortex, as in Addison’s dis- 
ease, It is perhaps too early to generalize, but subtle disturbances 
of the adrenal cortex may play a provocative part in several wide- 
spread disorders. There is reason to suspect a link between cortical 
hyperreactivity and neurosis, and between some form of cortical 
disturbance and high blood pressure. A derangement of the 
adrenal cortex is clearly connected, in any case, with the tragedy 
of schizophrenia. 

Schizophrenia is at once one of the terrifying social problems 
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of our time and a uniquely baffling scientific enigma. It affects 
one per cent of the population and annually removes 150,000 men 
and women, mostly in the prime of their lives, from productive 
activity to the sterile gray world of the mental institution, for 
a stay more likely to be measured in years than in months. Schizo- 
phrenia is the chief of the group of the puzzlii^ disorders known 
as functional psychoses. The schizophrenic cannot feel straight, 
think straight, or act straight. His behavior is an unpredictable 
melange of the normal and the bizarre. Yet no lesion of brain 
or nervous system can be found; structurally, they seem intact. 
The disorder is rooted in the way they function. 

There have been many hints of something biologically amiss 
with the schizophrenic. A notable study of the biology of schizo- 
phrenia was conducted over a twenty-year period at the Worces- 
ter (Massachusetts) State Hospital. Almost invariably something 
was wrong: oxygen consumption was too low, vitamin de- 
ficiencies were apparent that could not be ascribed to poor 
diet, the secretions of one or more endocrine glands tended 
toward the subnormal. But nothing conclusive turned up until the 
wartime program of adrenal cortex research. 

In one of the projects inspired by the Luftwaffe rumor, a group 
of investigators at the Worcester Foundation for Experimental 
Biology, directed by Gregory Pincus and Hudson Hoagland, 
charted the reactions of the adrenal cortex to the pressures of 
daily life. With a large number of men from the Air Corps as 
subjects, measurements of cortical activity were made at regular 
intervals through the day and during tests simulating the stresses 
of the workaday world. Physical work, changing temperatures, 
frustration, the annoyance of arising in the morning were found 
to" bring sharp peaks in cortical output. 

Sometime afterward, the tests were applied to schizophrenic 
patients at the Worcester State Hospital. A striking contrast with 
normal individuals emerged immediately. As if to confirm the 
psychologist’s description of schizophrenia as a ^‘withdrawn” 
state, the patients showed almost no rise in cortical aativity during 
the tests, and hardly more on awakening at the start: of the day. 
The total quantity of cortical hormones producged over the 
twenty-four hours was close to normal, but they w^re generated 
at a more nearly uniform rate. There were no sharp peaks and 
valleys reflecting the changing stimuli of the outside world. A 
later experiment showed that the defect is in the adrenal cortex 
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itself, and not in its governor, the pituitary; the schizophrenic has 
unresponsive adrenal cortices. 

During the past two generations, the key to schizophrenia has 
been sought alternately in environmental (or psychological) 
forces and in biological factors deep within the individual — in 
the strains of an increasingly complex society, on the one hand, 
and an ill-defined hereditary ‘^predisposition” to schizophrenia on 
the other. The Worcester Foundation discovery puts both in a 
new light. 

As yet, little has been learned beyond the bare fact that schizo- 
phrenia is associated with an unresponsive adrencl cortex and 
that treatment with adrenal steroids or ACTH is as much use as 
flogging a dead horse — it will not help. Through what channels 
the adrenal glands influence neural activity and the psyche, or 
where the adrenal defect originates, remain to be determined. 

Since the adrenal cortex is intimately concerned in adaptation, 
however, the Fincus-Hoagland finding suggests that schizophrenia 
is a consequence of inability to adapt to the complexities of life. 
In the simile of the neurophysiologist R. G. Hoskins, the schizo- 
phrenic is in the position of a man driving a car through con- 
gested city streets with throttle fixed. Unable to speed up, slow 
down, or stop, the driver cannot long avoid a disastrous collision. 
Similarly, the peculiar breakdown involved in schizophrenia may 
be the result of too great environmental demands upon an adrenal 
cortex perhaps insufficiently flexible to begin with. 

One of the distinguishing characteristics of living organisms 
is the ability to respond to the stimuli of the external world. In 
higher animals, the adrenal cortices lie at or near the very center 
of the processes of response, keeping them within bounds and 
permitting the organism to meet a wide variety of challenges 
and yet carry on. It is for this reason that substances secreted 
by the tiny bits of tissue above the kidneys exert so powerful an 
influence on so many diseases, and that investigation of the adrenal 
cortex promises to bring our understanding and command of 
biological forces to a new level. 

ipSO 
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JS/Ledical Benefits from 

Atomic Energy 

JAMES FRANCK 

Since the announcement of the first atomic bomb, a great deal 
has been said about the destructive power of the new explosive. 
But there is also a constructive aspect of the Atomic Age. Two 
questions present themselves. First, will our new-found ability 
to tap the energy within the atom promote progress in bio- 
chemistry and medicine? Second, can important beneficial results 
be expected in the near future? My answer to both questions is 
“Yes.” We may look for rapid and important benefits, provided 
we keep scientific progress from being stifled by considerations 
of military security. Let me state why I take this optimistic view. 

Every atom contains a small but massive atomic kernel, the 
nucleus, which itself is made of heavy particles closely bound 
together. Revolving about this nucleus are a nui];jber of light- 
weight particles known as electrons. Each of these two parts of 
the atom may be altered. First, the arrangement of the surround- 
ing electrons may be changed; chemical reactions belong in this 
class of process. Second, the particles within the nucleus may be 
rearranged; such rearrangements are called nuclear changes. 
Whenever a change occurs, energy is either absorbed or released. 

If the change is such that it makes the system more stable, 
energy is released — just as energy is released when a stone in an 
unstable position on a mountainside rolls to a more stable position 
farther down the slope. 

Chemical reactions, as already stated, involve only rearrange- 
ments of the loosely bound electrons in the outer part of the 
atom. Up to the advent of controlled nuclear fission, soch changes 
have been the most important everyday source of energy. Some 
chemical reactions, such as the burning of coal, furnish great 
quantities of energy for industry. But the large amount of 
energy thus produced is due to the fact that countless billions 
of atoms react within a short time. The energy contributed by 
a single atom in a chemical reaction is very tiny in amount. 
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Nuclear changes are different. Here it is not the loosely bound 
electrons which are shifting their positions, but the building 
stones of the nucleus. These are held together by tremendous 
forces and, consequently, even when they rearrange only slightly, 
the amount of energy released may be enormous. Perhaps the 
most familiar example of a nuclear change is that involved in 
radioactivity, such as occurs when an atom of radium shoots out 
an alpha particle. The energy released by a single atom under- 
going a radioactive change is about one million times as great 
as the energy released by a single atom undergoing chemical 
change. 

Still more powerful is the nuclear change known as fission, 
the process utilized in the atomic bomb. Here the nucleus is pro- 
foundly altered. It splits into fragments in such a way that the 
energy released is a hundred times as great as the energy released 
by a radia'ic'tivp change. Thus, radioactivity produces a million 
times as much energy as does chemical reaction, and fission pro- 
duces a hundred million times as much per atom. 

Part of the energy released by fission is in the form of power- 
ful radiations. Moreover, the fragments of the split nucleus are 
not quite stable. They are therefore radioactive, and emit addi- 
tional penetrating rays. These rays are dangerous. A man exposed 
even for a few seconds to those produced by a single unshielded 
nuclear power unit would surely die. That is why such a unit 
must be surrounded by walls several yards thick. 

The destructive power of the radiations is easy to understand. 
When these radiations are absorbed by matter, their energy is 
taken up by the loosely bound electrons responsible for the 
structure of chemical compounds. Thus, the radiation from 
a single disintegrating nucleus is sufficient to change the structure 
of hundreds of thousands of molecules. This process plays havoc 
with the delicately balanced chemistry of living tissues 

The radiations produced by fission, though dangerous, may 
nevertheless prove to be the most important gift of the new 
scientific development. A knife can be used not only to kill but 
to cure. The radiations from radium and X rays are also danger- 
ous, but the miraculous results achieved by using them against 
cancer are well known. Atomic power plants provide the means 
of magnifying and possibly of multiplying many times such 
applications in the treatment of disease. 

Another by-product of an atomic power plant is an immensely 
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increased supply of radioactive isotopes. As you know, they are 
atoms of the same chemical element which differ in atomic - 
weight. Some isotopes are radioactive. That is, their nuclei are 
unstable, and may at any moment release radioactive energy. It is 
possible to produce a radioactive isotope of almost every chem- 
ical element. Carbon, iodine, phosphorus, afid other elements 
which are natural constituents of our bodies may thus be rendered 
temporarily radioactive. And while they are radioactive, they 
may be used in the treatment of disease. 

The thyroid gland, for example, selectively absorbs from the 
blood stream compounds containing iodine. So the attempt has 
been made to treat the thyroid disease known as goiter by intro- 
ducing into the body compounds containing a radioactive isotope 
of iodine. Perhaps someday the same principle may be used to 
develop a successful treatment for cancer. The first step would 
be to find an ordinary chemical compound which is selectively 
absorbed by cancer cells. The next step would be to rebuild this 
compound, replacing some of the atoms in its molecules by radio- 
active isotopes. Such a project would require long and careful 
research, and I am certainly not suggesting that a cure for cancer 
lies just around the corner. All I wish to say is that we now have 
new and powerful tools to help in the never-ending war against 
disease. 

Radioactive isotopes have also been used to trace the com- 
plicated sequences of chemical reactions which take place within 
the body. Consider, for example, the process by which sugar is 
used. Sugar serves as a fuel. In the body, it bums and yields 
energy — that chemical energy which was mentioned a few mo- 
ments ago. But at body temperature, the ordinary process of 
combustion is too slow to maintain life. On the other hand, the 
body temperature cannot be increased without endangering life. 
So the combustion of sugar must somehow be accelerated at body 
temperature. 

For this purpose, the body has developed a groiy of acceler- 
ators known as enzymes. Each enzyme molecule has^a special task 
which it performs over and over again, like a workman on an 
assembly line. There are more than twenty enzymes engaged in 
the oxidation of sugar within the body. Some remove hydrogen 
atoms from the sugar molecules; others split off carbon dioxide. 
Thus, with enzymes serving as the activators of change, the 
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process of breaking down the sugar and releasing its energy 
proceeds step by step. 

It has been a long and laborious task to unravel this sequence of 
chemical changes by which sugar is burned in the body, but de- 
velopments in this field have recently been greatly aided by the 
use of radioactive isotopes. The biochemists, by building radio- 
active carbon atoms into sugar molecules, have shown that the 
wrecking of these molecules is accompanied by combination of 
the fragments into new compounds. A similar technique has been 
very useful in exploring the method by which plants, under the 
influence of sunlight, produce sugar. 

Here, then, are two benefits that we can confidently expect 
from the development of nuclear energy. 

First, an enormously increased supply of radiation for the treat- 
ment of diseases; second, a prolific source of radioactive isotopes 
for use both iq medical therapy and in biochemical research. And 
there arc other possibilities. As a matter of fact, the new sources 
of atomic energy offer so many opportunities for advance that we 
are now facing the dawn of a new era in chemistry and biology. 

i941 


SteriliT^tim 

ABRAHAM MYERSON, M.D. 

1 

There are, in America alone, millions of individuals markedly 
unfit to live in society. Many of them cannot care for themselves 
or their children and are a burden to their families or commu- 
nities. Because of the possibility that their defects are hereditary, 
and that allowing these people to have children will result in 
spreading their disabilities more widely through future genera- 
tions, we must consider the question of eugenical sterilization. 

Sterilization is a very simple operation. But it is much simpler 
to perform the operation of sterilization than it is to decide on 
whom the operation shall be done. There are those who advocate 
sterilizing all individuals who are “socially inadequate by reason 
of heredity and here they include all the insane, the feeble- 
minded, the epileptic, and certain chronic criminals. They assume 
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that all these defects are hereditary and that individuals in these 
classifications are potentially the parents of defective offspring. 
They believe that such a program is needed if we are to prevent 
the unfit of our race from swamping the fit. Thanks mainly to 
their efforts and to the celebrated dictum of Justice Oliver Wen- 
dell Holmes that three generations of imbeciles are enough, in this 
country there now are twenty-nine states that have laws provid- 
ing in some way for the sterilization of the socially inadequate. 
In some states these laws are “voluntary,” in other states “com- 
pulsory.” 

The first sterilization law in America was passed by the Penn- 
sylvania legislature in 1905, but it was vetoed by the Governor. 
The first sterilization laws still in effect were introduced in 1909 
in California, Washington, and Connecticut. Following this, 
sterilization statutes were adopted in rapid succession by a num- 
ber of states. Many of these laws were enacted without any 
definite program. They were frequently revised or amended, 
sometimes vetoed, and in many instances fell into disuse. Some 
of them have never really been put into effect, and the number of 
operations performed is so small as to be negligible. In Connecti- 
cut, for example, where the law is “compulsory,” in the course 
of all these years the number sterilized each year averages thirteen. 
California has almost as many sterilizations on record as the rest 
of the United States put together, and is the only state in the 
country that to any extent really enforces its sterilization law. 
Yet even in this state, with an average of about four hundred 
cases a year, the application of the law is limited when compared 
with the extent of the program. 

Those who consider these sterilization laws wise may ask why 
the enforcement is so lax. The answer is that in the United States 
there is formidable opposition to eugenical sterilization. In a 
democracy, only those laws which have their bases in folkways 
or the approval of the strong groups have a chance of being en- 
forced. The fate of prohibition demonstrates the futiKty of trying 
to make a drastic change in deeply embedded traditions. As for 
meddling with the sexual organs, there is a deep-seated repug- 
nance which is socially instinctive and could be overcome only 
by great force or very intensive social education. 

Before we reach any conclusions about whether these laws 
should be enforced and whether similar laws should be enacted 
in other states, we should consider separately each of the con- 
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ditions for which sterilization is advocated and sec in which of 
them the hereditary factors are of importance. 

The tragedy of mental illness crushes not only the sick but 
also the members of their families. Nothing so breaks into the 
lives of the well as the mental diseases of those with whom they 
live; nothing so hurts the pride or arouses such devastating inner 
conflict. Accompanying the sympathy is the recoil of incompre- 
hension and horror, and underneath the surface loyalty there is 
often deep, impatient disaffection. To love and care for the 
mentally disturbed is the final test of endurance, and so deep a 
drain on emotional reserve as to be beyond the powers of most 
normal people. There is a grim reason for the old term “alienist’^ 
to denote the man who looks after those felt to be aliens on the 
human scene. 


2 

Insanity or mental disease is no unified tiling. Mental diseases 
vary in biological nature, in cause, course, and possibilities for 
treatment, and have totally different relationships to heredity. 

Some mental diseases are comparatively easy to classify. There 
are identifiable physical signs and changes in the body during 
life, and finally autopsy reveals changes in the brain and other 
structures. These conditions account for more than half of the 
population in our mental institutions, yet they exemplify no 
hereditary process. The two most important are arteriosclerotic 
dementia and senile dementia^ diseases consequent upon the 
changes of old age and due to alteration of the brain. General 
paresis, which develops ten to twenty years after the patient 
has contracted syphilis, is of environmental origin only, at least 
for any practical purposes. Most alcoholism, also, is created by 
social rather than individual heredity. While it is true that a good 
many alcoholics are neurotic and that some suffer from de- 
pression, the main trouble with the alcoholic is that society not 
only permits him to buy without restriction a drug that he can- 
not handle, but even applies an extraordinarily potent social pres- 
sure to encourage its use. 

We come next to schizophrenia and the manic-depressive 
states, the two great mental diseases still without any known 
physical signs and without any differentiating pathology and 
chemistry. 

Generally speaking, schizophrenia tends to start early in life 
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as a personality type that develops into disease. The past history 
of the schizophrenic is usually that of a shut-in, overmeticulous, 
overscrupulous personality. He has a certain stiff shyness that 
marks him off from other men. He (or she) has little successful 
sexual urge of an outer type; he may and does brood about sex, 
and is often in what I have called a sexual stew, but frequently 
nothing comes of this except masturbation. He may have peculiar- 
ities of conduct, rigidities and mannerisms of extreme type. 

From this schizoid personality, the sick man descends grad- 
ually or suddenly into a retreat from life. This retreat is based 
on a falsification of his relationship with others. He may believe 
that he is being persecuted. He misinterprets the irrelevant acts 
of other people and believes that a stranger who looks at him 
as he passes will make an adverse criticism and communicate this 
unfavorable opinion to others, perhaps will consider him homo- 
sexual or vile in some other way, or even will follow him to do 
him damage. While the normal person takes refuge in the cer- 
tainty that what goes on inside his head is known only to himself, 
unless he communicates it, the schizophrenic loses this feeling of 
safety and thinks that others know and read his mind. He feels 
that he is no longer able to do what he could before: to think 
consecutively, feel vividly, and act without constraint. He may 
then develop a “delusion of influence,” a belief that somehow an 
influence of mysterious and potent nature is being used on him 
by others — ^The Others. For he is now an alien in the world. 

It is interesting that the nature of this influence changes with 
each cultural level and sciendfic achievement. In the days when 
men believed in “possession” by demons and witches, the schizo- 
phrenic claimed that he was bewitched and possessed. Later, 
when hypnosis was widely discussed and its powers were greatly 
exaggerated, hypnotism was the instrument of influence. As 
physical scientific devices developed and it became possible to 
talk and see at a distance, the radio and television became the 
means by which others influenced the schizophreniq. The mech- 
anism of projection, which creates scapegoats for us all, is 
strongly evident in this disease. The schizophrenic nnds that his 
difiiculties are created by others, either concretelj^ as coming 
from one person or group, or vaguely as coming from “Them.” 

So the schizophrenic lives his life in a brooding, silly, grimac- 
ing, retreated fashion. Either he becomes overpassive or he be- 
comes senselessly resistive. And there also appears as part of the 
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symptomatology of this disease the transformation of one’s own 
thoughts into voices or hallucinations of one type or another. 

The disability inherent in this disease is enormous. The course 
may run from a short episode that never recurs to a chronic 
progressive disorder that only grows worse as life goes on, al- 
though there may be sharp remission, in which the individual 
seems much better. 

No pathology, no specific altered physiology, has been dis- 
covered, although the patients as a whole become inferior in 
physique and disordered in physiology as time goes on. This is no 
wonder, since they live aloof from all the invigorating recreative 
activities of man. In the institutions many of them work, but since 
they have no spontaneity and little initiative, they need constant 
spurring and guidance. Too many of them slip into a state that 
can only be described as vegetating; they may sit or stand all day 
in some fixed posture, absorbed in a sort of vacuum; or they may 
groove thei/ Activities in a senseless, stereotyped succession. 

3 

The other great mental disorder of unknown physiology and 
pathology is the manic-depressive state. The term “manic-de- 
pressive” means that the individual alternates between a state in 
which he is overexcited, elated, overactive, and usually overjoy- 
ous and one in which he shows the opposite mood of grim de- 
pression. In the manic state he may be merely overgay, over- 
talkative, superficial in his speech, and given to punning. He may 
even be the life of the party, highly amusing when the condition 
is still under control. In fact, many individuals go through life in 
what is known as the hypomanic state; that is, they are manic, but 
never completely lose control. They never feel fatigue and are 
indomitable; while they tend to pass from one interest and ex- 
citement to another, they may even achieve great things and be 
notable in their lifework. One may even envy the individual in 
a hypomanic state, since his emotions are all charged with cham- 
pagne and his energies are almost inexhaustible. But unfortunately 
the full manic stage often supervenes, and then the fantastic eu- 
phoric conduct, the recklessness, and the complete breakdown 
of inhibition force society to incarcerate the patient in a hospital, 
to save himself and others from disaster. 

From this overcharged condition he may and usually docs pass 
into the opposite state of depression. He experiences deep melan- 
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choly and complete failure of enthusiasm and energy^ and loses 
his sense of reality and his feeling of the worthwhileness of life. 
From time to time, as we uneasily scan our lives, all of us suffer 
from a sense of guilt; but the melancholiac feels this in so magni- 
fied a form that he accuses himself not only of complete unworthi- 
ness but of unforgivable sin, of having created the disasters of the 
world. He believes that because of liis guilt those whom he loves 
will be punished in one way or another by man or by God. The 
bluest blue mood of the normal person is a bright rainbow com- 
pared with the hopeless darkness of the manic-depressive patient. 
Losing the will to live, he may have only the desire to die. Suicide 
often ends the career of the manic-depressive patient. 

The milder depressive cases are the bane and the perplexity of 
those who deal with them. They are adjured from morning to 
night to “snap out of it” and are given all kinds of banal advice. 
If they are overactive, they are told to rest more. If they show 
a tendency not to meet others, they are exhorted to be more 
social, when the very will to be social has been paralyzed. The 
patent fact that the “good advice” is impossible to follow does 
not lessen the stream of irritating importunity. 

There is a very strong tendency to recover spontaneously 
from the manic-depressive state. The attacks may be long and 
violent, or short and not too greatly disturbing. THfe patient may 
need incarceration in an institution or, on the other hand, may 
even continue at work. 

The Metrazol and later the electric-shock method have become 
of great use, especially for the depressive state. They produce 
really miraculous recoveries, but recoveries only in the sense of 
cutting short the individual attack, for unfortunately the disease 
tends to recur. 

Disease knows no favorites. Schizophrenia and the manic-de- 
pressive state occur among the rich and poor, the bright and dull, 
Jew and gentile, black and white. Despite all that has been done, 
no substantial physiology or pathology has been established for 
these illnesses. The prevailing opinion is that they are mainly 
constitutional and hereditary. 

This is borne out by a study of those touchstones of the opera- 
tion of heredity environment, identical twins. When one twin 
has schizophrenia or a manic-depressive state, the liability of 
the other to have the same disease is enormously greater than 
mere chance, although there are cases where one such person 
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has the disease and his twin does not develop it. The term 
“concordance” has been invented to express similarity of fate 
in identical twins. The concordance of schizophrenia and the 
manic-depressive state in identical twins, while not too per cent, 
is so great as to leave almost no doubt that a hereditary factor is 
involved. 

It is worth while considering the statement that the insane are 
increasing in our population. For several generations the commit- 
ment rate to institutions increased, as would naturally be ex- 
pected. If a community has no hospitals and then starts building 
them, the commitment rate goes up as each hospital is built and 
as there are more facilities to take care of the insane and the de- 
fective. Communities that are backward in other ways do not 
feel the need for institutions. Thus the paradox: Low-grade com- 
munities have few hospitals and a low commitment rate. High- 
grade corrmfimitics, sensitive to hospital needs, build hospitals and 
have a high commitment rate. In a community that has as many 
institutions as it needs and desires, the commitment rate remains 
stationary or even drops. This is true in many countries and in 
Massachusetts and New York, the two most carefully studied 
states in this country. In this type of community the only increase 
in commitment rate has been in the senile and arteriosclerotic 
diseases. As the age of the population increases owing to the 
lowered birth rate and the prolongation of life, more people live 
to become demented, more people outlive their brains. Then too, 
as people become urbanized, it becomes more difficult to care for 
their demented elders in apartment houses and tenements; so in- 
stead of caring for them at home, they pack them oflF to institu- 
tions. 

All in all, the rate of mental disease is not increasing. The fact 
that there are more institutions and that more money is being 
spent for them indicates a more humane attitude toward mental 
disease and, perhaps more importantly, a realistic social effort to 
understand and to cure it. 


4 

If we turn our attention to the inheritance of feeble-mindedness^ 
we are confronted at once by the studies of the ardent eugenists. 
In order to frighten the normal members of the community into 
stem and sterilizing action against the low-grade people of the 
community, these pointers-with-alarm have created a propaganda 
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that is selective and biased. It assumes what it wishes whenever 
there are no facts. It takes exceptional cases and makes them 
typical. It neglects a whole world of contradictory statistics and 
facts. 

The creation of the royal families of the fed)leminded, the 
Nams, the Kallikaks, the Jukes, the tribes of Ishmael, the Vir- 
ginians, and so on, is based on these serious errors of research. 
The typical technique is represented by the history of the Kalli- 
kaks. According to the legend, a certain Martin Kallikak, a 
Revolutionary soldier, had a liaison sub rosa with a “nameless 
feeble-minded girl” whom he met in a tavern. All the descendants 
of the Martin Kallikak union with this anonymous moron were 
“studied,” so the story goes, for four generations, and, lo and 
behold, they were all monsters; there were no normal people 
among them! All were alcoholics, feeble-minded, criminals, or 
vagrants. This family is in sharp contrast to that which followed 
the union of Martin Kallikak’s germ plasm with that of a pre- 
sumably good girl. All the descendants of this public and ap- 
proved union were fine, upstanding people — doctors, lawyers, 
judges, businessmen of repute. None of them were villains, shift- 
less alcoholics, insane, or feeble-minded. 

Since such a partition of germ-plasmic fate has never occurred 
in this world, we have the right to raise two pertinent questions 
aboyt this study. First, we might ask for assurance that Martin 
Kallikak actually fathered the child of the nameless feeble-minded 
girl. And then, since it is often difficult even for the experienced 
psychiatrist to diagnose feeble-mindedness in a patient he sees^ we 
might question the mental disability of this Revolutionary maid. 
Unless these two basic queries can be answered with facts, the 
entire study of the Kallikaks is completely without value. 

We find that all our information about the nameless girl and 
her child comes from an elderly lady who was questioned in 
1910. This informant said that she had personally known the girl. 
If the feeble-minded girl was bom in 1760 and reached the age 
of eighty and the informant was eighty years of age in 1910, the 
paths of these two people would have crossed between 1830 
and 1840, at which time the heroine of the Kallikak saga was 
seventy to eighty years of age and our informant was something 
under ten. Any other ages would make the thing entirely im- 
possible. And so we are asked to beUeve that a woman of eighty 
in 1910 could recall from her childhood authentic information 
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of scientific value about a person whose mental state is alleged 
to have profoundly influenced four generations of descendants. 

No scientific study of any family of feeble-minded people 
reveals a loo per cent set of failures. Studies such as one we did 
in Massachusetts reveal no counterparts to the Kallikaks. In many 
groups we found feeble-mindedness for one or two generations, 
but we also found collaterals who reached distinction and were 
respected in the community. On the other hand, we found no 
family tree, however distinguished, which did not have hanging 
from its branches the mentally sick, the defective, the alcoholic, 
the failure, the ne’er-do-well, and the social misfit. 

What often is mistaken for feeble-mindedness is low cultural 
level. Groups sequestered in the hills of Kentucky or in lonely 
sections of New Hampshire and Vermont breed low-grade 
people generation after generation, just as peasant communities 
throughoiit ^l^urope are illiterate, superstitious, and low-grade. 
The cultural milieu is low-grade, and the social factors are so 
important that it is impossible to call this germ-plasm hereditary 
rather than cultural. This dependence of mental development on 
cultural level has been well shown by the study that Freeman 
and his associates made of foster children moved from a low- 
grade environment to a better one. They found, for instance, 
that children who were tested before they were placed in foster 
homes, and then retested several years later, showed great im- 
provement in their intelligence ratings, and also that the children 
in the better foster homes gained considerably more than those 
in the poorer ones. 

When we regard the facts about fecble-mindedness, we find 
that there are various types that arc radically different biologi- 
cally. Mongolian idiocy is certainly not related to feeble-minded- 
ness in general and arises in perfectly normal families. Cretinism 
is definitely a thyroid disturbance and may have some hereditary 
basis, but more likely is due either to spontaneous defect in the 
development of the thyroid gland or to the amount of iodine 
present in the drinking water and plants of the locality, as in 
Switzerland. A third type of feeble-mindedness is due to injury 
at birth, when the brain is damaged because the head of the 
child is too large for the mother’s pelvis. 

It may, nevertheless, be stated that most feeble-mindedncss is 
related in some way to heredity. The concordance of identical 
twins is almost loo per cent. This heredity, however, need not 
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be a direct one. A great deal of feeble-mindedness arises by some 
unknown hereditary combination in what appear to be normal 
families, and, in fact, a study done by Popenoe, himself one of 
the leading eugenists, shows that the majority of the feeble-minded 
in California had about the same kind of ancestry as the normal 
population, so that there 'was no real evidence of huge groups 
breeding feeble-mindedness generation after generation. 

This brings us at once to a collateral question of great im- 
portance. The statement is continually made that the feeble- 
minded breed much faster than do the normal members of the 
population, and the pointers-with-alarm cite this as evidence of a 
deterioration of the race that is going on apace and will end in 
feeble-minded human species. The investigations carried out by 
the British Royal Commission appointed for this purpose com- 
pletely contradict this statement. The report says: “Except for 
a relatively small number of isolated instances, we find that there 
is no evidence of excessive fertility, and indeed it would be easy 
to set off against these exceptional cases a much larger number 
of cases in which the fer^ity rate was low. The supposed 
abnormal fertility of defectives is, in our view, largely mythical.” 

The birth rate of the feeble-minded is no greater than that of 
the population as a whole, and their mortality is nuich higher, as 
is the mortality of all mentally sick people. Moreover, the mar- 
riage rate of the defective individuals is much less than that of 
the normal population. This would naturally be the case. They 
are not so attractive. They find a greater difficulty in earning a 
living. They have less sexual drive or, at any rate, a less normal 
sexual drive. They tend to be isolated early by the very nature of 
their illness, and every social factor operates against their repro* 
duction. 

Epilepsy has been described from the earliest days of medicine 
and has been glorified as the sacred disease. Epilepsy is found 
throughout the whole mammalian kingdom, appejurs spontane- 
ously in cats, dogs, and guinea pigs as well as man, and can be 
experimentally produced in practically all animals the use of 
drugs. 

Nevertheless, the disease remained of almost unknown pathol- 
ogy and cause until a fertile era of experimentation culminated 
in the marvelous discovery of the brain waves. It was learned 
that throughout life the brain as an electric organ gives off waves 
that can be captured, enormously magnified, and recorded on 
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smoked paper. Then came the application of this discovery to 
the study of epilepsy. A group of notable Boston investigators 
demonstrated that in epilepsy disordered brain waves of specific 
types almost constantly appeared, even when the individual was 
ostensibly well. Drs. William Gordon Lennox, E. L. Gibbs, and 
F. A. Gibbs found that the brain waves of the parents, brothers, 
and sisters of the epileptic patient, even though these relatives 
themselves showed no evidence of epilepsy, had waves of the 
epileptic type in a very much larger proportion than those of 
the normal population. 

This demonstrates that there is a constitutional predisposition 
to epilepsy in the family group, yet it is too early to say that it 
proves a true heredity. The fact that epilepsy can be reproduced 
experimentally and that definite environmental agents, such as 
illness and brain injury, create the disease in otherwise healthy 
individuals and in animals leads to the conclusion that, in addition 
to the hereditary factor, some unknown environmental agent 
cooperates to bring about the actual epileptic attacks. 

The epileptic is not necessarily an inferior person. Epilepsy is 
a very widespread disorder occurring sporadically among all 
people, regardless of their social status or intelligence. When the 
attacks are very frequent, mental deterioration takes place as a 
secondary factor; that is, it is caused by the effects of attacks 
and the drugs used to control them. Fortunately, there has been 
great improvement in the treatment of this condition. Drugs now 
used exercise a very beneficial effect without so much narcosis 
as was necessary in the past. Further work promises exceedingly 
well for the future, and undoubtedly the time will come when 
the epileptic attack will be a rarity. 

I do not believe that criminality is a mental disease. Crime is 
socially defined, and each society has its own criteria of what 
constitutes crime. Thus, it was a crime to be a Jew in Nazi 
Germany. The leading crime of the Middle Ages was heresy; in 
times of war it is a crime not to believe what the majority believes 
about the enemy. 

Statistics showing that members of the same families become 
criminals do not take into account the fact that members of the 
same families usually have the same social background as well. 
There are subnormal characters who come in contact with the 
law, who become declared criminals. There are just as many, 
perhaps more, abnormal characters who are zealous defenders of 
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the law and who uphold it with great firmness. I think I have 
seen as many psychopathic judges, lawyers, police officers, and 
psychiatrists as psychopathic criminals. 

5 

When we consider sterilization for schizophrenia, the manic- 
depressive psychoses, feeble-mindedness, and epilepsy, the four 
conditions for which it is most widely urged, we find that our 
present knowledge does not warrant compulsory sterilization of 
all who suffer from these conditions. Nevertheless, it seems to me 
that there is sufficient evidence on hand to legitimatize the 
sterilization of carefully selected cases, in each case taking into 
account the assets as well as the liabilities that the individual 
could transmit to his descendants. 

Some years ago I was the chairman of a committee that sur- 
veyed this question. We favored sterilization for selected cases 
and believed that it should be voluntary — ^that is, performed with 
the consent of the patient or of those responsible for him. Seeing 
no reason for group or class discrimination, we decided that it 
should be applicable not only to patients in state institutions but 
also to those in private institutions and those at large in the 
community. We felt that the essential machinery (gr administer- 
ing such a law should be one or several boards composed chiefly 
of persons who have had special training and experience in the 
problems involved and who would evaluate each case on its 
individual merits. Cases could be brought before such a board by 
superintendents of institutions, private physicians, parents or 
guardians, or by the patients themselves. This arrangement 
would promote elasticity in the application of the law, and per- 
mit the utilization of future advances in knowledge. 

We recommended sterilization in the case of feeble-mindedness. 
Though we hesitated to stress any purely social necessity for 
sterilization, it is obvious that in the case of the feeble-minded 
there may be a social as well as a biological situ^ion of im- 
portance. Since most of the feeble-minded can hardly care for 
themselves, a family of children may prove an overwhelming 
burden. f 

We believed that schizophrenia would need relatively little 
attention from the surgeon because most cases that are recog- 
nized in time to prevent procreation spend their days in hospitals 
anyway. Moreover, the sexual urge and the marriage and birth 
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rate are low. Sterilization might well be recommended, however, 
for those patients living in the community, since desirable quali- 
ties of other kinds are only incidental to schizophrenia and not 
part of its make-up. 

As for the manic-depressive psychoses, there are problems that 
would tax the judgment of the wisest board and that must be met 
with conservatism and caution. The manic-depressive tempera- 
ment is frequently associated with the highest achievement and 
ability of which mankind can boast. In this disease particularly, 
the decision would have to take into account the total assets of 
the individual character as well as the liabilities incident to the 
psychosis. 

As for epilepsy, we believed that if the individual’s epileptic 
attacks were infrequent and if the qualities of the personality 
were intact, there was no reason for recommending sterilization. 

In the pas1:,'^nvarriage has acted as a selective agency operating 
in a eugenic way. When there was little efficient treatment for 
schizophrenia, the malignant manic-depressive state, and severe 
epilepsy, the commitment rate and the patients* obvious mental 
condition kept down their marriage and birth rates. But we are 
entering an era when the schizophrenic will be improved, the 
depressive states sharply curtailed without hospital stay, and the 
fits of the epileptic will be either greatly reduced or entirely 
prevented. We shall make them more marriageable and more 
socially efficient, therefore more likely to have offspring. Still, 
there is no danger that the race will go to the dogs, and we do 
not have to accept any measures born of panic or of dogma, 
unjustified by sure facts. 

A long-term, carefully carried out research program is the first 
essential for understanding not only the heredity but the nature 
of the major inheritable mental conditions. When we shall really 
study human families carefully and systematically for at least a 
hundred years, so that we can view three generations in the clear 
light of well-established facts and records, then we shall have 
some knowledge of the relationship of hereditj to eminence and 
genius, as well as to mental disease and social difficulty. 

Even though we may believe that a condition is hereditary, we 
must not dismiss the environmental influences as nonrelevant. In 
our environment there may be evocative factors — social, tradi- 
tional, cultural, as well as physical — that bring about the inherit- 
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ance of schizophrenia, manic-depressive state, epilepsy, and pos- 
sibly, although this is not likely, feeble-mindedness. 

It is the duty of any reasonable society to know about the con- 
stitution of its members. No such effort has been made even in 
the most advanced commonwealths. A long-time survey of the 
potentialities of the members of our society is necessary for a 
proper, reasonable organization. Every time we go to war and 
examine the potential fighting members of the group, we are 
surprised at the amount of defect. No such surprise is warranted. 
The surprise is that there is not more defect. Man uses his intel- 
ligence less in the care of his own species than he does in the 
care of anything else he owns or governs. 

It is a cardinal article of faith with me that it would be good 
eugenics, as well as good euthenics, to wipe out every slum, to 
secure for everyone access to sunshine and good food, cultural 
opportunities, and those things which stimulate the growth of 
intelligence; to eliminate the infectious diseases and especially 
those diseases such as syphilis and tuberculosis which may injure 
more than one generation. A large part of our population, even 
in the best of our commonwealths, live in circumstances in which 
we would expect deterioration in plants and animals. At any rate, 
we can say that while a limited eugenic program iS“ warranted at 
this time, even more important would be a radical improvement 
in the environment of civilized man and an organized research 
into the nature of those mental conditions from which he suffers, 
so that we can work with understanding and intelligence. 


The New Science of Surgery 

FRANK G. SLAUGHTER 

Recently a surgeon put a patch on the heart. A few months later 
the Surgeon General of the United States Army announced that 
more than ninety-six per cent of the wounded who reached 
medical care in World War II lived. 

Both these events were “firsts,” for never before had an opera- 
tion of this type been done, never before had such life-saving 
results been obtained in treating those wounded in battle. Surgery 
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lists a progression of “firsts’* in recent years. First operation for 
cancer of the pancreas. First removal of an entire lung for malig-^ 
nant disease. First operation upon the great blood vessels that 
spring from the heart, setting distorted blood channels right. First 
cure of hypertension by removing two insignificant strands of 
nerve tissue from the back. These “firsts” aren’t just casual occur- 
rences, they are inevitable offspring of a brilliant marriage, the 
union of science and surgery. 

But what has science to do with surgery? Surgery means 
trained fingers, shining instruments, an amphitheater tense with 
the drama of life and death, the hush that falls over the audience 
as the surgeon’s hands, trained hands in smooth white rubber 
gloves, lift the scalpel, and, balancing life and death between 
long, skilled fingers, make the quick ruthless cut that brings away 
a malignant tumor, then suture up spurting blood vessels. 

Yes, surgery is all this. Without the skill of the surgeon’s 
fingers, there would be no surgery, no lives saved. But without 
science there would be no way for that skill to operate. 

Take, for example, the operation upon the heart. It began 
with a coronary attack, the sudden blocking of one of the heart’s 
own blood vessels. Such attacks not infrequently come to those 
who work under a great deal of stress, people whose coronary 
arteries are in a continual state of tension from the barrage of 
nerve impulses that govern the size of the intricate net of arteries 
and veins all over the body which doctors call the “vascular bed.” 
Sometimes there are warning signs, pain in the chest and left arm, 
discomfort in the upper abdomen often mistaken for gall bladder 
disease. The attack is sudden and sharp, the pain lancinating, the 
collapse profound and complete, a dramatic and terrifying thing 
to watch. Often the victim dies on the spot. Old-time doctors used 
to call it “acute indigestion,” and it was common talk that one 
did not survive a third attack. Modern heart specialists know that 
the time element was right, if the reasoning was wrong. Few 
patients do survive a third coronary attack. 

The original blocking of the coronary artery by spasm and clot 
is only the beginning of a series of events which may follow a 
severe coronary attack. Slowly, over a period of weeks, there 
develops an area of heart muscle which has been weakened by 
damage to its blood supply. The muscle fibers may grow thin, 
fray out, the wall gradually yields to a pressure of blood surging 
against it at each heart beat. Looking at such a heart in a fluoro- 
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scope, the specialist sees a localized bulging of the heart wall in 
the injured area, thrusting out with each contraction of the heart 
itself. Then one day the wall ruptures and all is over. 

For years heart specialists looked at such bulging heart waUs, 
the “aneurysms of the heart” which sometimes occurred after 
coronary damage. There was nothing to be dcme, they knew. 
Surgeons couldn’t graft a new heart wall, and nothing short of 
that would strengthen the weak area. 

Then one day a surgeon watched just such a case under the 
fluoroscope. The story was the same, a coronary attack, severe, 
the patient barely pulling through it. And then an “aneurysm of 
the heart.” But this time there was a difference. The surgeon was 
a specialist in heart surgery, a man who thought in terms of using 
the scalpel to help injured and diseased hearts. He had already 
devised an operation which promised much as a new source of 
blood supply to damaged hearts. 

To this surgeon the bulging, weakened heart posed a problem 
— not in how long the patient would live, or how best to break 
the news to the family, but whether or not it would be possible 
to splint that damaged muscle and protect the weakened spot. 
He thought something could be done, felt confident enough to 
attempt the operation, and, most important of all, possessed the 
necessary skill and was backed up by the same sflentific knowl- 
edge and discovery which made possible the ninety-six per cent 
figure in saving wounded men. 

The operation succeeded. A patch of tough fascia was success- 
fully placed over a bulging, paper-thin aneurysm of the heart 
wall. The patient lived five weeks and died of a coincident infec- 
tion, but the heart patch held firmly and did not give away. Dr. 
Claude Beck of Cleveland, Ohio, achieved the distinction of 
another “first” in surgery, first to operate and place a patch on 
the heart. A dozen sciences stood back of that operation. Take 
away almost any of them and there would have been failure. 
Working together they spelled success. 

The coronary attack was first evidenced by a rising, then 
falling, blood pressure, a diminution in the strength of the heart 
sounds, perhaps first heard by that amazing instrumetK, the phono- 
cardiogram, which seeks out and records the tiniest changes in 
the heart sounds, chans:es which are not perceptible even to the 
car listening with the old-fashioned stethoscope. Electronics work- 
ing for the doctor! 

The electrocardiogram is invaluable in diagnosing the changes 
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in the heart itself. A sensitive galavanometer, it picks up currents 
so faint that they would never register on ordinary instruments, 
yet records them faithfully on a strip of photographic film. There 
are electricity and photography joining to save lives! 

The iluoroscope utilizes physics, the ability of x-rays, generated 
in a vacuum tube and consisting of a stream of ultra-small elec- 
trons, to activate certain chemicals in the fluoroscopic screen until 
a glowing picture of the heart and its action appears before the 
observer. Electronics again, but doing the same work! 

Before an operation, too, it was necessary to know the exact 
status of the patient’s general condition, best shown by examina- 
tions of the blood. The hemoglobin values are determined by 
utilizing the intensity of color of iron pigments released from red 
blood cells to determine its oxygen carrying power. The blood 
sugar, nitrogen level, protein determinations, and estimations of 
the calcium, phosphorus, uric acid, urea ... all of them are 
determined l)y chemical reactions, frequently finally read by 
means of the photo-electric colorimeter. An amazing adaptation 
of the science of optics to the completion of a chemical observa- 
tion! 

At the operation itself, science stands always at the elbow 
of the surgeon. Air-conditioned operating rooms prevent undue 
loss of fluid by evaporation and by direct escape from open body 
cavities. Ultraviolet lamps suspended from the ceiling fill the air 
with a faint tinge of ozone and the reddish glow of invisible light, 
implementing the discovery made years ago that in very low con- 
centration ultraviolet light could effectively kill bacteria in the 
air, preventing infections in operative wounds. 

The anesthetist adjusts his machine. Chemistry and physics 
discovered cyclopropane, the gas which can be given with eighty 
per cent oxygen, a definite advantage to a patient who must 
breathe with only one lung during an operation in which the chest 
may be open for hours. Physics, too, studied the pressure changes 
inside the chest and adapted an anesthetic machine to produce 
the slightly elevated pressure necessary to inflate the lung and 
prevent dangerous collapse. 

Beside the table hangs a flask of blood. Physiological chemists 
learned long ago that a harmless citrate solution would prevent 
blood from clotting, making transfusion a simple procedure. Now 
a new drug, heparin, does the same thing. The shock the blood 
seeks to prevent depends upon a physicochemical change, a com- 
plicated process involving those giant molecules called colloids. 
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their chemistry and their physical characteristics, the biological 
phenomena of osmotic pressure and semipermeable membranes 
familiar to every college student of biology. 

Over the surgeon’s head is a powerful light that casts no 
shadow, generates no heat. A system of lenses and mirrors bathes 
the operating field with the glow of shadowless light. 

And after the operation is completed an oxygen tent waits. An 
electric pump fills the tent and removes the expired air, forcing it 
through a canister of soda lime which removes the carbon dioxide 
by a chemical change and sends pure oxygen back into the tent 
again. Protecting the patient against infection, too, are the sulfa 
drugs, and penicillin, and perhaps that newest of all God’s 
Powders, streptomycin. 

Not only in the great medical centers is this marriage of science 
and surgery fruitful. The perspiring, lightly-clad surgeon bending 
over an improvised operating table deep in the steamy Rain 
Forest of New Guinea, working in that most mobile of all hospital 
units, the Portable Surgical Hospital, is utilizing science and 
surgery in the same way that it was combined to put the patch 
upon the heart. 

This is the same combination from which will come the new 
discoveries of the future: the cure of cancer; the fight against 
peritonitis; the newest science of vascular surgery now upon the 
very threshold of its individual place in science; the knowledge 
of crymotherapy, treatment by cold; and many others not yet 
envisioned. 

Wherever the surgeon performs his miracles uith the scalpel, 
there is Science, always at his elbow, unseen, unheard, but as 
active an agent in saving lives as the surgeon’s fingers. 

This is a small part of the absorbing story of the new science 
of surgery at the dawning of that magic era, the post-war world. 
The whole story will never be written, for new discoveries make 
others old before they reach print; but what has been done makes 
a saga as thrilling as any ever recounted. It begins with the story 
of three great conquests, without which surgical science would 
have been powerless to continue its progress — the conquests of 
shock, of pain, and of infection. 

Advances in surgical knowledge and skill arc continually push- 
ing back the frontiers which have from time to time seemed 
definitely to bar all further surgical progress. One such frontier 
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remains, one which to this time has steadily resisted all battering 
by surgical experimenters, all devices of ingenious surgical tech- 
niques which have made it possible to operate in places which 
seemed anatomically impossible to reach before. This, to date, un- 
crossed barrier is the interior of the heart itself, the delicate valves 
inside it which are so often attacked by the infections of rheumatic 
fever, syphilis, bacterial endocarditis, and other infections. But 
even in this restricted field, surgeons have come a long way, as 
witness the feat of putting a patch on the heart. If they haven’t 
been able to operate successfully inside the heart itself, except in 
an occasional case which does not establish a precedent upon 
which to work, surgeons have learned a lot about the heart, about 
how it works, and in some cases have been able to accomplish a 
great deal by changing, surgically, other conditions of the circula- 
tion which affect the heart. 

Generally^ a few years after surgeons really decide to tackle 
a formidable 'barrier to surgical progress, they surmount all its 
difiiculties. As a result, hundreds of people every year are saved 
months of misery and pain and the knowledge of a hopeless 
cancer gnawing unrestrained at their vital organs. Always in the 
great medical schools, the eflicient clinics scattered over the 
country, research is going forward for new ways to fight disease, 
new ways to circumvent death. Death itself is the insurmountable 
barrier, according to our present knowledge, but it too is being 
pushed farther and farther into the background with each added 
increment of medical and surgical knowledge. 

When surgeons began to look to the last remaining frontier, 
the heart, they found a lot of the preliminary work already accom- 
plished. Tackling the heart surgically means opening the chest. 
Positive pressure anesthesia made long operations in the open 
chest possible. 

One drawback to operations on the circulation is clotting, 
called a thrombosis, wherever a blood vessel is damaged by what- 
ever agent, a bullet or a surgeon’s knife. Thrombosis tends to close 
up the vessel at this point. Worse still, pieces of it break off and 
travel in the blood stream causing often fatal emboli to the lungs 
and brain. 

That problem was solved with heparin, the clot-preventing 
substance. Isolated chemically and now prepared for medical use 
it can be injected into the circulation in intermittent or con^ 
tinuous doses. There it decreases the clotting power of the blood 
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to a remarkable degree, preventing the formation of thrombi 
where blood vessels are connected together by surgical operation, 
or where a great artery is opened to remove the clot which may 
suddenly shut off the circulation of an entire leg of a heart patient. 
It was a wonderful discovery, one destined to revolutionize the 
lusty science of blood vessel surgery. 

As if heparin weren’t enough of an accomplishment, along 
came another group of scientists, studying the peculiar disease 
animals got after eating large quantities of sweet clover, in which 
they hemorrhaged into their own tissues and body cavities and 
died. This group reasoned that there was in this sweet clover a 
substance which acted like heparin, but unlike heparin, could be 
eaten and still do its work. Eat heparin and the stomach digests it 
immediately, ending its clot preventing power. But the clover 
substance withstands digestive action, as witness the fact that it 
works after being eaten in clover by the animal. From these re- 
searches came dicoumarin which does the same thing as heparin 
and can be taken by mouth, as you’d take an aspirin or a dose 
of soda. 

Meanwhile other surgeons had’ already tackled the heart 
itself. They hadn’t done it as a matter of election. They’d done 
it as an emergency, to save lives. For civilians don’^wait for wars 
to carry on their own little private conflicts. Some sections of the 
country are worse, than others, of course, and stabbing between 
the fibs with long slender knives is a fairly common practice in 
some areas. Usually this habit doesn’t produce very bad results. 
The knife goes into the lung, there is an escape of air and blood 
into the chest, the collapse of the lung by the air stops the bleed- 
ing and escape of air, the patient has a little shortness of breath 
for a day or so, and maybe a little fever, the whole thing is 
absorbed, and nothing happens. Every surgeon in a large city 
hospital had seen dozens, even hundreds of such cases. 

But every now and then the wound moves closer t3o the center 
of the chest and then there is real trouble. This tirqie the knife, 
sometimes a bullet, enters the heart itself and blood spurts 
through the opening with each beat of the heart. Usually the 
hemorrhage doesn’t appear through the wound th^ enters the 
skin, for like the wound in the lung, the chest muscles tend to 
close the opening. What happens is that blood pours out into the 
tough bag called the “pericardium” which surrounds the heart. 
As it fills the bag, something has to give way. Usually it is the 
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thing that can least afford to be disturbed in its function, the heart 
itself. Pressure of blood in the pericardium gradually limits the 
space in which the heart can beat. 

Doctors call this process cardiac tamponade, which means 
simply an increasing pressure upon the heart by the blood it is 
pumping out through the opening in its own wall. Tamponade is 
an emergency that calls for immediate action, or death will ensue 
at once. Rarely will such an injury occur in a place where the 
patient can be rushed immediately to an operating room set up 
and ready for a heart operation. There has to be a period of get- 
ting the patient to the hospital, making the diagnosis, and getting 
him to the operating room. In that time he may very well die 
unless the emergency is realized and tackled courageously at 
once. 

Staffs of great city hospitals are trained in this matter of 
heart wounds^ trained to recognize from the thready or absent 
pulse, the distant heart sounds in the stethoscope, the absence 
of heart movements when the chest is examined with the fluoro- 
scope, the picture of cardiac tamponade. And they get to work at 
once, with a needle and a syringe, to remove from the pericardium 
some of the blood pressing on the heart. Meanwhile an emergency 
operating room is prepared and the anesthetic begun. 

The rest is simple. There is nothing particularly difficult about 
sewing up a heart wound. The most important work has probably 
been done by the resident or intern who had the sense to shove 
a needle in and remove the blood from the pericardium. It’s easy 
then to remove a couple of rib ends from the front of the chest 
wall and expose the heart itself. A suture is usually put through 
the tip of the heart, the apex, and used as a guy while the 
wound itself is closed with a few quick strands of silk. There usu- 
ally isn’t much difficulty in this, either, for the heart is thick and 
muscular, and the stitches hold well. With the wound closed and 
escape of blood controlled, the operation is over. It’s as simple as 
that and consumes perhaps three-quarters of an hour. No longer is 
the suture of a heart wound a surgical miracle, to be reported 
with great 6clat in medical journals and newspapers. Surgeons 
in Richmond, New Orleans, Atlanta, and many other large cities 
now have long series of successful heart wound operations to 
their credit. 

When war came along the ground work in treating this most 
dangerous of all injuries had already been done. War wounds of 
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the heart do not often come to treatment in even the front line 
hospitals, unfortunately. Bullet and shrapnel wounds of this area ^ 
are much more likely to be fatal than the knife wounds of civilian 
combat, but if they do reach the operating rooms, the surgical 
principles for handling them are clear. Every war surgeon is 
familiar with them, and can put them into application at once. 
Many lives were saved because of that knowledge. 

But the spearheads which have been driven into the wall of 
this last frontier of heart surgery are only the beginning. Take for 
example the problem of pericarditis. In some diseases such as 
severe pneumonia, rheumatic infection, or almost any severe 
infection produced by the streptococcus, the sac surrounding the 
heart may become infected also, usually by way of the blood 
stream in which we now know bacteria travel in large numbers 
during almost any severe disease caused by micro-organisms. 
The tough pericardial sac fils up with pus and the effect is very 
much the same as if it were filled with blood. Pressure interferes 
with the heart action. 

Surgeons have long known that in pericarditis cases they can 
make a small window through the lower front portion of the chest 
and allow this pus to drain out, relieving the pressure and allow- 
ing the heart room to work. Irrigations, too, can^Jbe carried out 
through this window, decreasing the likelihood of adhesions be- 
tween the pericardium and the heart, which may later interfere 
with the operation of that vital blood pump. 

A less conspicuous, more chronic inflammation of the peri- 
cardium leaves it thick, and tough, sometimes plastered tightly 
around the heart itself. This chronic form of pericarditis gradually 
constricts the action of the heart until the circulation can no 
longer be kept up properly, and the patient begins to show 
definite signs that the blood isn’t being pumped efficiently. These 
signs are fluid in the abdomen, conspicuous dilation of veins of 
the skin, signs of oxygen-lack, moisture in the lungs— all evidence 
of impending fatal heart failure. 

Surgeons long ago began to study these cases, many of them 
children doomed to an early death unless the condition were re- 
lieved. They used their trained senses to tell them what had hap- 
pened, but they didn’t stop at that. It wasn’t right to subject a 
patient to an operation of such magnitude unless you could be 
sure of what had happened. So they took advantage of a peculiar- 
ity of the heart. Move around, turn from one side to another and 
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the normal heart moves also, shifts slightly in position. Here take 
an electrocardiogram — the electric heart picture that tells exactly 
what is going on in the muscle of the heart itself — and the picture 
is slightly different in each position. Cardiologists call that a shift 
of the “electrical axis” of the heart. Such a shift is normal. 

With a heart sealed into position by a chronically inflamed, 
leathery pericardium, a heart so small and contracted that it is 
unable any longer to do its work efficiently, there is a different 
picture. The heart can’t shift with movement, so the electrocar- 
diogram is the same in all positions, because the electrical axis 
of the heart can’t move. That’s the clinching fact in this diagnosis 
of “chronic constrictive pericarditis.” 

Once the diagnosis is established the surgeon can tackle the 
problem with certainty. He makes 'an incision through the chest, 
exposing the heart, and goes about the business of removing the 
whole front portion of the leathery pericardium, sometimes he 
even has to separate it from the surface of the heart itself. But he 
keeps on until the heart is free to expand and beat normally. After 
this operation, a dramatic thing happens. The heart can do its 
work so the shortness of breath disappears, the color returns to 
normal, the fluid in the body cavities is absorbed, and the veins 
lose their distended appearance. 

Still another wedge was driven into the frontier of heart 
surgery when surgeons first had the courage to tackle a strange 
sort of condition that sometimes happens in children. This is an 
abnormality which the doctors call a “patent ductus arteriosus.” 

To understand this one it is necessary to go far back into the 
development of a child, back into its mother’s womb. Here the 
developing child, of course, has no need for its lungs, since it does 
not breathe. The lungs are collapsed, and oxygen comes directly 
to the child from its mother’s blood stream. But the child’s circula- 
tion is functioning, in fact it begins to work while the embryo is 
little more than a ball-shaped mass of developing cells. 

Since blood does not need to go through the child’s lungs so 
long as it is not breathing, nature builds a by-pass between the 
pulmonary artery from the right side of the heart and the aorta 
from the left side, so that blood goes directly into the aorta and 
the general circulation of the body, without going through the 
lungs. This little by-pass, situated just above the heart between 
the great arteries going to the lungs and the main blood channel 
of the aorta, is called the “ductus arteriosus.” Normally it closes 
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off as soon as the child is born and begins to breathe for himself, 
for new blood must go through the lungs and no by-pass is, 
needed. 

In a few cases the closing off does not occur and a child is left 
with an opening between the lung artery and the aorta. The 
whole circulation is thus thrown out of order. About one out of 
every four of these children will not live beyond adolescence 
unless something is done. Most frequent complication of “patent 
ductus arteriosus’* is streptococcic infection of the heart valves 
called subacute bacterial endocarditis, a condition ordinarily 
always fatal, but now apparently for the first time controlled by 
penicillin. But the point is that generally nothing can cure it in 
one of these cases in which blood rushes through the circulatory 
by-pass with each beat of the *heart, that is so long as the ductus 
arteriosus remains open. 

Surgeons thought a long time before they tackled this prob- 
lem. The technical difficulties of working between the aorta, the 
heart, and the lung arteries, when a slip of an instrument meant 
an uncontrollable hemorrhage from one of them, was enough to 
frighten the stoutest hearted. But one thing will push surgeons to 
attempt operations fraught with the greatest hazard, the sight 
of children doomed to death by one of this group^f disturbances 
called congenital anomalies. To save those children they will try 
even the apparently impossible. 

So skilful surgeons opened the chest in these children, slit the 
pleura over the great pulsing vessels, located the ductus arteriosus, 
hardly half an inch in length, and tied it off with heavy strands 
of silk. Then they cut it in two and to make certain that there 
would be no bleeding, sewed the ends up carefully. Some cases 
didn’t come through it, that was inevitable. A thing like this can 
succeed only in a matter of percentages — but the other side is all 
black, so no matter what the mortality, the surgeon is still ahead 
with those he saves. 

It was a marvelously delicate operation, a great demonstration 
of surgical skill and technique. And the results were even more 
startling. Freed of the by-pass, patients threw off their heart infec- 
tion, and played like normal children. 

Even more recent and more dramatic is the work of Dr. Alfred 
Blalock and his associates at Johns Hopkins with other abnormal- 
ities of the heart. Circulation blocks, product of faulty develop- 
ment of the child, often interfere with proper flow of oxygen to 
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the body itself. By a new technique Johns Hopkins surgeons have 
connected the great arteries and veins around the heart by new 
channels, called anastomoses, shunting the blood again properly 
to the lungs and insuring an adequate supply of vital oxygen. 

To the older heart sufferer, too, has come a ray of hope for 
his heart damaged by hardening of the heart arteries themselves. 
Dr. Beck of Cleveland, the same surgeon who put a patch on the 
heart, devised, several years ago, an operation which attaches a 
stalk of muscle from the chest wall to the surface of the heart, 
bringing new blood vessels to supply a critical need. 

It is not unreasonable to believe that soon science and surgery, 
working together, will find a way to search out the innermost 
secrets of the heart, operating upon the valves themselves, the 
site of our most often fatal forms of heart disease. 

But blood vessel surgery not only saves lives, it saves limbs, 
perhaps its gjreatest field of usefulness. 

Psychiatry for Everyday Needs 

WILLIAM C. MENNINGER 

BASIC PSYCHIATRIC KNOWLEDGE 

If psychiatry is to be helpful towards the solution of everyday 
problems, the average individual must understand some of its 
basic knowledge. This is essential, whether applied to the main- 
tenance of mental health or the provision of emotional first aid. 
As a comparative illustration, the average person has considerable 
knowledge about his physical anatomy and his various organs. 
Our training to give first aid for physical difficulties has been 
effective enough so that most intelligent individuals know what 
to do about a laceration, fainting, or even a broken bone. Un- 
fortunately, even many well-informed individuals have not the 
slightest comparable knowledge about psychological and emo- 
tional anatomy or physiology, or the first aid for acute disap- 
pointments, obsessive fears, emotional stomach-aches, temper 
tantrums, or a host of other daily emotional difficulties. 

What are these basic facts about personality? Such a presenta- 
tion as this can present only headlines. Perhaps these will stimu- 
late, however, an individual interest in learning many more of the 
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details which are available in numerous presentations of psychiatry 
for the layman. 

First, the personality and character — which are really syn- 
onymous — take their form during the first six or eight years 
of life. During this period of infancy and childhood, we select 
and develop the techniques which gain us satisfaction, defend 
us against threats, and become the tools in coping with the 
endless variety of problem situations that will be encountered 
later in life. It is during this time that we develop our methods 
of relating ourselves to other people and undergo the experiences 
which determine the strength and weaknesses within our per- 
sonality. As adults we are not able to remember the details of 
these formative years. Therefore, we cannot understand our own 
behavior fully. However, psychiatric study of personality develop- 
ment has filled in many of the gaps to explain why we are the 
way we are. 

A second basic bit of information is the recognition that nvhat 
we call personality refers to the entire individuaL It is not limited 
to the mind or the emotions but also includes the whole body, 
all of its operations and its expressions; for instance, the fright- 
ened person expresses his fear not only by what he says and by 
his facial expressions but also in his heart action), his stomach 
function, his muscular responses, his blood pressure. 

The person always responds with his total equipment to the 
demands of the environment, whether these be a pneumococcus 
or a disappointment in love. He responds in such a way that the 
reaction is a composite of contributions from his physical make-up, 
his body chemistry, and his psychological life. A conspicuous 
aspect in many such responses is the emotions, which may be 
directly expressed towards the object or person in the environ- 
ment or turned inwardly upon the self, or both. In many instances 
the emotional component may be inconspicuous and entirely 
unrecc^nized by the individual. It may be expressed directly 
through a disordered heart or an upset stomach. As a matter of 
fact, in 50 percent of all their patients, doctors find that the 
primary problem is an emotional difficulty which is expressed 
not as a feeling but as a disorder of some physical part of the 
body. 

Tlie third concept, basic in our understanding of behavior, is 
knowledge of the structure of the personality. From childhood 
we have been taught what the heart is and as a consequence we 
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have some knowledge of its function and its disorders. It would 
seem fundamental that if we are to understand the personality, we 
must have some conception of its functional arrangement or 
structure. Such knowledge makes it possible for us to compre- 
hend such phenomena as forgetting, slips of the tongue, dreams, 
hypnotic or trance stares, the method by which emotions are 
expressed through our stomachs or hearts, delirium, and many 
other everyday experiences in our lives. 

The most important portion of the personality, at least in 
understanding behavior, is what is referred to as the unconscious. 
Man primarily is an animal and in a particular culture is trained, 
educated, and civilized in accordance with that culture. This 
training and experience, however, which becomes his conscious 
life, remains a somewhat superficial addition to that primitive 
nucleus, the unconscious. From this latter, namely from the un- 
conscious, sprang man’s energy and his instincts: the need and 
desire to eat, to procreate, to fight, to hate, and to love. 

That part of us which develops from training and experience, 
our conscious, tries to keep these primitive aspects of our per- 
sonality in line with the social and cultural demands. The con- 
scious is aided (or tormented) by a third part of the personality, 
the conscience. This is developed initially through the efforts of 
our parents to control and guide us. Subsequently, it becomes 
incorporated as a part of the personality of each of us on the 
basis of those early experiences. 

Much behavior is incomprehensible unless one takes into ac- 
count the powerful primitive unconscious and its struggle for 
expression, the modifications of these expressions by the conscious, 
which in turn are subject to the standards and the criticism of the 
conscience. 

A fourth fundamental concept is a standard by 'which to judge 
a healthy personality. What is mental health? My brother has 
given the best definition I know, as follows: “Let us define 
Mental Health as the adjustment of human beings to the world 
and to each other with the maximum of effectiveness and hap- 
piness. Not just efficiency, or just contentment — or the grace 
of obeying the rules of the game cheerfully. It is all of these to- 
gether. It is the ability to maintain an even temper, an alert 
intelligence, socially considerate behavior, and a happy disposi- 
tion.”i 

^K. A. Menninger, The Human Mind^ 3d ed., New York, 1945, p. i. 
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A significant feature of this definition is the fact that none of 
us continuously manifest an ideal state of mental health. Even 
though we do and can approach it at times, we deviate fre- 
quently from it. All of us use neurotic mechanisms, have our 
own peculiarities and eccentricities, take advantage of personal 
though unseen crutches for support, and go through periods of 
minor maladjustment. Many of us experience major upsets. 

Equally important in this concept, however, is the inherent 
fact that everyone, except perhaps those who are bom with a 
defective nervous system, can approach this ideal of mental 
health. This is closely related to a concept the psychiatrist refers 
to as emotional maturity. This too, is an ideal state towards which 
everyone can approach as he becomes less selfish, less prejudiced, 
more creative, more generous, more cooperative and more intel- 
ligent. The psychiatrist on the basis of his clinical practice, and 
the social scientist on his evaluation of our present turbulent 
world, must assume that many, many people are psychologically 
immature. Chisholm^ has brilliantly expounded on the theory 
that because of our immaturity our generation has continued to 
perpetrate the mass system of killing and destruction we call 
war. Only as we do mature and more effectively help the younger 
generation towards maturity can we hope thauthis wholesale 
expression of human hostility and aggressiveness will end. 

These fundamental concepts which psychiatry has contributed 
to the understanding of behavior permit us to outline some sug- 
gestions for meeting some of our everyday problems. Psy- 
chiatrists certainly do not believe they have the final or the only 
solutions for human difficulties. However, their experience in 
the study and treatment of mentally ill persons has given us a 
body of knowledge from which many findings are applicable 
to the maintenance of mental health — for ourselves, our families, 
and society. 

PSYCHIATRIC APPLICATIONS IN CHILDHOOD 

Two basic assumptions underlie the suggestior^ which psy- 
chiatry can make about childhood. Since the personality of an 
adult is determined by childhood experience, what happens to 
children has, therefore, an immutable implication for adulthood. 
As a consequence, the end product as expressed in each indi- 

^G. B. Chisholm, “The Re-establishment of Peacetime Society,” Psy- 
chuttry^ IX (February, 1946), 3-1 1. 
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vidual personality is to the credit or blame of his parents. We 
must accept the fact that our children will be what we — the 
parents — ^make them. This is not only true physically but some- 
times disconcertingly true psychologically. Whether we intend 
to or not, we pass on to our children our attitudes and our 
methods of living, our prejudices and the limitations of our 
vision, our standards and our ideals. 

Psychological development is complicated in that, without 
our intent or knowledge, we can bless or damn our children. 
Very subtly we pass on our own varieties of immaturity, some- 
times chaining our children to us with our love, sometimes creat- 
ing in them deep resentment. We inevitably add to the inherent 
qualities that make each child a distinct individual. Sometimes 
we are mystified as to why different children in the same family 
differ so much from each other, for we assume that we treat 
them “all <i“^e same.” The development of the child becomes 
further complicated when the father and mother live unhappily 
with each other or when one of the parents is permanently 
absent from the home. 

Infancy and childhood have been described as the “golden 
age for mental hygiene.” If the child is so fortunate as to have 
understanding and loving parents during the formative years, 
this fact augurs well for his future. All of us who are parents, 
however, if we are honest with ourselves and our children, 
know that we are not always understanding; for many reasons 
sometimes we are not very loving. In view of the mistakes w^e all 
make in rearing our children, it is encouraging that in spite of 
this so many of them turn out reasonably well. 

Since we do not inherit knowledge about child rearing nor 
receive it upon marriage, we could often do a better job as 
parents if we knew which causes are apt to have certain effects. 

Some pointers have been discovered in psychiatric experience. 
One of the child's most difficult lessons is to learn to accept 
frustrations, that is, the prohibition or denial of a desire. The 
transition from a primitive infant to an educated, socially adjusted 
adult necessitates a continuous series of such denials, restrictions, 
prohibitions, and postponements. To each of these, the indi- 
vidual can react by acceptance, refusal, giving up the struggle, 
revolting, restricting his activity, or storing up resentment. It 
is the parents’ responsibility to recognize the importance of learn- 
ing to accept frustrations and to help the child by providing 
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support, encouragement, and acceptable substitutions. They must 
also appreciate the importance of the potential damage to the 
growing personality in arbitrary denials, unexplained prohibitions, 
destructive criticism, threats, and punishments. 

A second pointer for parents is their role of teaching the 
child one of its most important lessons y narrtelyy how to love. 
Initially, the baby doesn’t love anyone, even though he demands 
being loved himself. The small child can only become a social 
being if he learns how to give as well as to receive love. This is 
totally dependent on whether he has had the security of being 
loved. 

Early experiences in learning to love are directly connected 
with the satisfaction the child derives in his relationships with 
other people. Initially, his relationships are always those with 
parents or parent substitutes. He learns how to defend himself 
against their demands. He learns how to get things from them, 
how to thwart them, what happens if he defies them. If lovingly 
provided for, he learns to love those who do this providing. 

These experiences determine the types of reaction which will 
become dominant in later life. Therefore, they have much to do 
with our subsequent mental health. Some persons never learn 
how to find satisfactory ways of giving or receiving love, or 
managing hostility between themselves and other people. They 
may build up a defense by isolating themselves and living a lone- 
wolf life. Such an individual has never learned to relate himself 
to other people because his parents never related themselves to 
him as a young child. Because he was never loved, he could never 
learn to love. There is much evidence to relate this parental fail- 
ure as a causative factor in the serious mental illness, schizophre- 
nia. Patients with this disorder make up the largest group in 
the mental hospitals in the United States. 

In these early patterns of parent-child experience, we find 
the basis for the distorted reactions in some women towards men 
and in some men towards women. We also find here the explana- 
tion of one’s attitude towards the authoritarian figufe — the boss, 
the officer, the supervisor, the teacher. Our reactions towards 
women throughout life are in a large degree detemiined by our 
initial relationships with the first woman we knew-— our mother. 
Similarly, our attitudes towards men are dependent on our initial 
relationships with our father. 

A third area in which psychiatry has some suggestions for 
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parents concerns their responsibility towards helping the child 
accept reality. Reality is the technical term used by psychiatrists 
to refer to the world as it exists, to the demands placed upon us 
by the environment in which we live. As babies we start life with 
a complete permission to ignore reality. Our parents look after 
all of our wants. But with growth we must learn to accept the 
standards, the demands, the requirements, the responsibilities of 
the situation in which we live. 

During our early years we learn techniques which help us 
in the acceptance or evasion of this responsibility. As small chil- 
dren quite naturally we have periods when we deny it by phan- 
tasy, by make-believe, by word and action. But even as children, 
we have to learn how to stop being the Wild West cowboy or 
the general of the army suddenly and come to lunch with the 
family. These techniques for avoiding or adjusting reality that 
we learn so early stay with us to help or handicap us throughout 
life. They may be unhealthy ways of getting out of responsibility 
through procrastinating, mismanagement of personal relations or 
personal affairs, showing a false front, developing compensations 
or by evasion. Or they may be healthy through the recognition 
of a long-time goal, or action on faith based on the knowledge 
from previous experience that it paid off, or through a sufficient 
reserve of security to withstand momentary insecurity, and in 
many other ways. It is a major responsibility for parents to rec- 
ognize this problem in the child’s development and to help him 
become a thinking, realistic, well-integrated person. 

Intimately related to this problem of helping the child accept 
reality is that of parental responsibility for discipline. There is a 
tendency for many individuals, who consider themselves enlight- 
ened, to assume that the new psychology places no inhibitions 
and no restrictions on the little child. This is nonsense. The child 
has to learn to govern himself, and he can never learn to do so 
without example and guidance from his parents. Initially, they 
must be the authority, supply the direction, and provide the re- 
strictions. Their authority should not be “hard boiled,” autocratic 
rule or corporal punishment. Parents should treat the child as an 
individual, with his own rights, privileges, and point of view. 
At the same time, they must assume the responsibility for point- 
ing out mistakes and providing correction. Discipline that degen- 
erates into threats and whippings along with outbursts of temper 
may help the parents by relieving their own feelings, but it is 



8i6 


GREAT ADVENTURES IN MEDICINE 


extremely doubtful if it ever stimulates the child to improvement. 

A fourth suggestion from psychiatry for the parents has to do . 
with their role in creating dependent or independent children. 
Again and again in the army we found soldiers, who, despite 
their eighteen, nineteen, or twenty years of age were totally 
dependent on their homes. Undoubtedly, the commonest malady 
seen by army psychiatrists was homesickness. Many soldiers had 
never been away from home before. While homesickness is in 
no way a condemnation of intimate family relationships, being 
tied to the family to an incapacitating degree in late adolescence 
or early manhood indicates an unhealthy dependency. It is the 
responsibility of parents to help their children reach a point 
where they no longer depend upon them as a total source of 
affection and support. An eminent psychiatrist has strongly 
indicted some American mothers, in some degree their fathers, 
and the whole American system that breeds dependency, spoon- 
feeding and overprotection.^ 

To many of us, American fatherhood is equally guilty for 
allowing the growing child to remain so dependent that when 
he must leave home he is unable to adjust to the loss of the 
parental support. Too many parents who sincerely believe that 
they love their children deeply are unaware of ijie hate or jeal- 
ousy in their love. Colloquially we speak of “smothering love” 
and of “binding love.” Psychiatric experience has revealed, with- 
out any question of doubt, that the aggressive element in such 
love destroys its effectiveness and handicaps the recipient. 

In this brief presentation of some of the contributions of 
psychiatric knowledge to the everyday problems of childhood, 
it is only possible to call attention to them. Parental recognition 
of both the existence of the problems and the source of help 
for meeting them is a real step towards solution or correction. 
The parent who really wants to do his job well must study and 
learn about it. Personal recollections from one’s own childhood 
experience may be helpful, but are more likely to be quite er- 
roneous. Some persons develop an unusual capacity to identify 
themselves with a child and thus can sense his needs and what 
he is trying to accomplish by his various struggles and tech- 
niques.2 The great majority of us need to read and study inten- 

^E. A. Strecker, Their Mothers^ Som, Philadelphia, 1946. 

®R. P. Knight, “Behavior Problems and Habit Disturbances in Pre- 
Adolescent Children* Their Meaning and Management,” Bull. Menrunger 
Clinic y VIII (November, 1944), 188-189. 
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sively all of the information we can obtain about this biggest of 
all jobs, in order adequately to meet the responsibility of being 
parents. Extremely important too, is the recognition that the 
parent must grow along with the child. 

PSYCHIATRY FOR THE EVERYDAY NEEDS OF 
THE INDIVIDUAL ADULT 

Because of the injfinite variation in infant experiences, we are 
all different as adults. Each of us has his own particular person- 
ality needs, some of which are very pressing, some fleeting, and 
others constant. Sometimes these are satisfled by working towards 
aims or hopes or ambitions; sometimes through longings or day- 
dreams. Our unsatisfied psychological needs result in a variety 
of expressions: disinterest, indecision, doubt, dissatisfaction, rest- 
lessness, resentment. If the needs are more acute, and perhaps 
unclear o^; even unrecognized, they may cause distress, anxiety, 
fear, unhappiness, or other symptoms of poor mental health. 

For the very reason that individual psychological needs do 
vary so greatly in type and in intensity, one must resort to gen- 
eralities from our psychiatric knowledge, to suggest potential 
contributions to their solution. 

Making a life and making a living constitute a continuous 
struggle. Sometimes it is a very easy one; sometimes it is very 
difficult. There are always two aspects of the struggle: the 
struggle between the person and his environment, and the struggle 
between the various parts of the personality — the unconscious, 
the conscious, and the conscience. 

The personality-environmental struggle is a complex one. As 
infants we start the struggle with our parents. Gradually we add 
to our physical and intellectual equipment. Throughout life w'e 
adapt that equipment to the outside world, the personality chang- 
ing with each new experience. We change our approach and 
behavior depending on how much we can force the environ- 
ment to give and how much we have to change ourselves to suit 
the environment. 

Our ability to cope with internal anv^ external demands varies: 
sometimes we are quite capable, alert, and keen; but at other 
times stupid, clumsy or tired. Sometimes we don’t want to meet 
the demands; we may defy them. Occasionally, they are beyond 
•our capacity to change. No matter what the environment is, our 
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success or failure in adjustment depends largely on the person- 
alities we have become. 

The environment changes also from year to year and even 
from hour to hour, and its demands change with it. Time marches 
on — for us, our children, our world. Much of this change we 
cannot stop or even alter. We have to adjust ourselves to it or 
become maladjusted. In one way or another we have to struggle 
with its contents whether these be indigestion or an operation, 
an ill-disposed wife or an inconsiderate husband, economic 
pressure or social disapproval. For better or for worse we have 
to react. 

The internal part of the struggle, namely that between the 
various forces within our personality, is more complicated than 
the external struggle. This is because of the greater power of 
the unconscious which our comparatively weaker conscious tries 
to administer. The ability to channel instinctual demands and 
expressions into socially acceptable forms varies widely with 
individuals. Failure to do so is indicated in all of us by the neu- 
rotic manifestations of indecision, uncertainty, insecurity, anxiety, 
physiological complaints, and many other feelings which occur 
too frequently in most of us. 

In spite of internal conflicts and a stressful environment, most 
of us do make out reasonably well most of the time. Neverthe- 
less, we should re,cognize frankly that in many instances we run 
away from our struggle or try to do so, perhaps by failing to 
pay attention, daydreaming, ignoring, lowering our horizon or 
restricting our interest. In more serious ways we run away from 
the struggle by neglect, by drinking, by sickness, by suicide. 
On the other hand, a commonly attempted solution that we all 
use under certain circumstances is to fight back, to defy, to call 
names, to lose our tempers, and even sometimes to destroy what 
we arc trying to do. In its more extreme forms the fight reaction 
may take the form of prejudice, truancy, divorce, mob action, 
and the ultimate in killing and war. 

Recognition by the individual of the nature of hi$ own person- 
ality-environmental struggle can be helpful. To understand it 
one of necessity must develop a certain objectivity about himself. 
He must evaluate his assets and his liabilities, his successes and 
failures, and most important his techniques of attempted solutions. 
Many times the struggle would be greatly simplified if the vari- 
ous aspects of it were more thoughtfully considered, objectively 
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evaluated, and strategically planned. In simpler words, we would 
have fewer failures if we would provide ourselves more light and 
less heat, more intelligence and less emotion. 

There are certain signs which we can learn to identify as 
indications of beginning failure or trouble ahead — when we be- 
come fearful or tense, lonesome or discouraged, sleepless, or 
have indigestion. It is the wise individual who can see that these 
and many other signs indicate that the pressure is too great or 
his solution is not adequate, and then act accordingly. He must 
certainly make changes in himself or his environment or both. 
He is wise, if necessary, to seek professional help early rather 
than late. 

One requirement to the maintenance of mental health is that 
one must find satisfaction. Failure to do this always manifests 
itself in symptoms of mental ill health, such as unhappiness, dis- 
interest,^ pfeintiveness, inefficiency, bitterness, resentment. Life 
has become so complicated that some persons cannot find true 
satisfaction in their daily job. There may be little choice as to 
what one does or the responsibilities one must accept or the 
assignments one must carry out. Many of these provide little 
opportunity for taking the initiative or making a thrilling dis- 
covery or determining independent decision or action. The 
tendency is to become unhappy about such a state of affairs — 
to believe one is unappreciated, misassigned or overworked; to 
gripe about monotony, lack of friends, discrimination, or having 
no chance. One may be correct in his analysis of the situation, 
and if so he needs to make a change or find additional outlets in 
various other ways to compensate for the less satisfying but 
necessary daily livelihood. If a person is seriously maladjusted, 
the chances are he will not admit of any personal inadequacy or 
see that in his immaturity he has not learned to accept reality. 

Dissatisfaction can be an expression of a justified discontent, 
with the environment or a personal failure. Often it is an aggres- 
sive reaction against the people in one’s environment. It may 
represent a step towards satisfaction when it leads to progress or 
renewed efforts or improvement or growtli. In every job or 
relationship, there are certain unsatisfactory aspects. Of special 
importance is the necessity to accept present limitations or re- 
strictions, privations or dissatisfactions, for the possibility or prob- 
ability of greater gain in the future. 

If we admit to ourselves that we may not be having Sufficient 
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satisfaction, we often can reorient our attitudes towards current 
problems or jobs in such a way as to find new satisfactions in* 
new ways of doing them or in new relationships to them. We 
can supplement these with leisure-time activities of our own 
choosing. There is considerable scientific validity in the advice 
to an individual to develop an avocation or hobby. It is no mis- 
nomer that recreation is re-creation. 

A survey of a group of mentally ill patients disclosed that 
they had fewer and less well-sustained recreational and hobby 
interests than a group of individuals who were adjusted and 
working. Well-established and satisfying hobbies and avocations 
are of an immense value as an anchor for an individual under 
strain. They are all the more important as the tempo of life 
increases, bringing greater stress and pressure. Regardless of the 
amount of enjoyment in one’s daily work and contacts, psy- 
chiatric experience supports the conclusion that hobbies and 
avocations are evidence of and aids to good mental health. 

Another helpful principle gained from psychiatric experience 
is that a sense of security is a psychological necessity for good 
mental health. Security means feeling confidence in one’s self in 
regard to every aspect of the total life situation. This includes 
family, friends, social position, economic status^ and all those 
who have any bearing whatsoever on the individual. When one 
feels secure the chances are that his personality needs are finding 
expression and are being met. When that security is threatened, 
he will feel anxious or apprehensive or inadequate. A popular 
expression describing one type of insecurity is referred to as 
“feelings of inferiority.” 

The capacity to develop a feeling of security also depends to 
a large degree on experiences as an infant and small child. Much 
of the basis for insecurity in the adult developed in those years 
for which he has no memory. Again and again in our army 
experience there was ample evidence to indicate that an indi- 
vidual with a rich affectionate home life as a child had built a 
reserve that enabled him to withstand more stresses than the 
man whose home did not provide such sources of security. Those 
unfortunate individuals with the less reserve mo^e frequently 
showed the effects of stress — ^the development of symptoms. 

The inadequacies of our emotional development in childhood 
do not necessarily have to plague us throughout our lives, particu- 
larly if we are willing to recognize, their existence. Because cer- 
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tain feelings we had as a small child were justified, it does not 
mean that in adulthood those same feelings are necessarily justi- 
fied. Without insight, we may continue to use infantile or 
childhood patterns in our reactions. That explains the individual 
who feels insecure without any real basis for it in his life situa- 
tion. His adult insecurity is an unconscious carry-over of his 
insecurity as a child. 

None of us, even though we have no unhealthy hang-overs 
from infantile insecurity, reach the place where we do not covet 
and desire approval. Our security may not depend upon it, 
but the reassurance it offers is welcome and serves as an emo- 
tional support. The successful employer, the competent leader, 
and the good parent all strengthen the sense of security in their 
dependents. Our most valued friends are those who, by word 
and action, make us feel secure by their affection for and approval 
of us. If vt i do not have such sources of support it is an indica- 
tion of our own failure, a failure whose conversion to success 
is well started with the recognition that it is a personal inadequacy 
rather than an environmental inadequacy. 

No matter how psychologically mature an individual may 
be, he is certain to have periods when he feels insecure in a 
certain relationship or in connection with some aspect of his 
life situation. At times all of us find ourselves in situations in 
which we feel threatened — sometimes by the enemy’s bullets, 
sometimes by our own shortcomings, sometimes because too 
much is expected of us, sometimes because of material limitations. 
In all such cases, however, it is extremely important that we 
should objectively evaluate, in so far as we are able, the ration- 
ality or the irrationality of the insecurity. Under tension it is 
easy to allow the irrational basis to appear rational and our com- 
monest defense is to project the cause of our plight on to the 
environment. 

Psychological maturity is somewhat like one of its facets, 
economic security. No one achieves the latter without an evalua- 
tion of his liabilities and assets. He never gains it without some 
studied attention to his spending and his saving tendencies or 
without building up a reserve on which he can call in an emer- 
gency. Psychological security depends on the continuous study 
of a balance sheet of stresses and supports, a diversified invest- 
ment of one’s emotional resources and a competent set of advisors. 

In addition to the points discussed, there are many other 
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everyday needs to Avhich psychiatric knowledge can contribute. 
These can only be mentioned briefly. A considerable body of 
knowledge has been accumulated which is of value to parents in 
the immensely important job of caring for infants. We have 
learned much about die adolescent and his problems in the effort 
to come out of his chrysalis of childhood into adulthood. There 
is considerable data on sibling relationships and their influence 
on adult patterns of adjustment. We have learned about some of 
the influential factors in male-female relationships that produce 
a successful marriage and certainly many, many of the factors 
which lead to an unsuccessful union. Psychiatry can contribute 
helpful information with regard to parental attitudes towards 
children and the advantage and even the necessity for planned 
parenthood. There is an increasing amount of data with regard 
to the psychological problems of maturity, of the menopause, 
and of aging. 

Beyond personal and family problems, psychiatry has some 
potential contributions for a troubled world which justify at least 
a brief review.^ 

PSYCHIATRY FOR THE EVERYDAY 
NEEDS OF SOCIETY 

Some of the most brilliant episodes in the long span of medical 
history are those comparatively recent discoveries on the pre- 
vention of disease. In the four thousand years of the history of 
medicine, these have occurred so late as to be described as recent. 
Even in the short space of years since we have learned about the 
contagiousness of certain diseases, the purification of water, food 
sanitation, vaccination, and immunization, a whole new field of 
practice has developed — preventive medicine. In this splendid 
development, however, consideration of the method of prevention 
of mental ill health has been conspicuously neglected. 

This is merely a statement of fact and not an accusation of 
neglect on the part of medicine or an apology for psychiatry. 
It may be due to the extensive misunderstanding that psychiatry 
is still an isolated specialty concerned with a few individuals in 
‘‘insane asylums.” It is surely related to the sterility of psy- 
chiatry up to fifty years ago. Furthermore, this specialty has not 
and never can develop any specific or dramatic preventive meas- 
ures. We can never hope that mankind will be given immunity 

^W. C. Menninger, Psychiatry in a Troubled Worlds New York, 1948. 
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to disappointment or frustration. There may never be an ade- 
quate control of individual aggression or even of mass hatred. 
The hope that psychiatry can be of help to society can be ful- 
filled only through a continued increase in our technical knowl- 
edge, the education of society regarding that knowledge, and 
society’s use of that knowledge. 

Whatever is said about the potential contribution of psychiatry 
to our social problems, it must be recognized that we are sorely 
lacking in tested knowledge. As compared with the major achieve- 
ments of preventive medicine, few if any of the facts or ap- 
proaches of preventive psychiatry are as yet to a place where 
they can be experimentally reproduced or statistically validated. 
Furthermore, the ills of society will be little affected by psy- 
chiatry alone. The solution lies in the pooling of th,w experience 
and efforts of many types of social scientists, including psy- 
chiatry, supported by and in collaboration with educators, law- 
yers, ministers, and many others. 

Those of us in psychiatry are acutely aware of the extensive- 
ness of mental illness and its apparent increase. Surrounded, as 
all of us are, with group hatred, racial intolerance, religious 
prejudices, international mistrust, and threats of more war, we 
need not only powerful preventives but active treatment of these 
and other symptoms of humanity’s ills. Nor does one have to 
leave the delineation of these ills in vague generalities. We can 
be specific by pointing out the extent of truancy, the cost of 
and rate of crime, the number of psychiatric patients, and many 
other cold facts and figures that indicate the unhappy state of 
our current social situation. These are the result of our own civili- 
zation. It is our society that produces these mentally and socially 
sick individuals, some of whom we “treat” by sending them to 
our courts and thence to our penitentiaries. Others we “commit” 
to custodial care and often neglect in our state hospitals. To 
others we give lip service through lamentation, but do nothing 
further towards their correction or alleviation. 

A great majority of our psychiatrists have attempted in the 
past, and will of necessity continue in the future, to care for 
the increasing number of people who have been made sick by 
our way of living. They see the direct results of our social 
practices in their patients— the fast tempo of life, the competitive 
pressure, the undisguised hostilities for each other, the isolation- 
•istic tendencies (personal as well as national), the inclination to 
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make women into men, and to save mothers the trouble of loving 
their children. 

Even though the psychiatrists are busy with their individual 
patients, they are probably more keenly aware of the current 
environmental situation than any other group of medical special- 
ists. This is not by chance but by necessity, since their treatment 
of a patient depends upon a knowledge of the world in which he 
lives. Therefore, they must consider just what factors in the 
patient’s life act as stresses and important causative factors in 
the maladjustment. They become aware of not only the behavior 
patterns learned in childhood and the relationships in the family 
situation but also the pressures in the current social situation. 

Psychiatrists have been unable to limit their interests and efforts 
to individual patients. Some have made temporary or permanent 
excursions into our law courts, penitentiaries, institutions of 
higher education, industrial kingdoms, and even into the church. 

Many social problems are the result of, and at the same time 
vitally affect, the family unit — ^the cornerstone of our social 
structure. As a result of increasing psychiatric experience, there 
are some very definite suggestions for the everyday needs of the 
family. Under the aegis of the family our characters are formed. 
The most important lesson in life, namely, our techniques of 
interpersonal relations, we leam in the bosom ^f the family 
before we ever start to school. 

Mother is the touchstone for the first year or two and we 
now know that it is extremely important that the mother nurse 
her child if this is physically possible. It is one way for her to 
express the affection which she should provide to the young 
child in every possible way. With the changing family structure, 
as indicated by the tremendous increase in divorces and the far 
greater number of women working outside of the home, we 
must investigate ways and means whereby homes can offer the 
security and affection that the child should have. 

Child raising must be a mutual experience and democratic 
leadership of the two parents with equal sharing of responsibility. 
Too few families seem to have recognized the iiijportance of 
mutual interestr, activities, and hobbies. In too few are decisions 
reached in a family council, rather than by the autocratic pro- 
nouncement of one parent who considers only his Own interests 
or prejudices. Family life is the school for the personalities 
within it — ^both for the development of the young and the adapta- 
tion of the older members. 
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Psychiatry is making some contribution, and could make more, 
to improved health in communities and commonwealths. Mental 
ill health, we now know, can with varying degrees of success be 
prevented. In order to meet the problems of any given com- 
munity a survey may be made of health indices, the incidence 
and extent of delincjuency, truancy, crime, divorce, absenteeism, 
racial discrimination. A parallel survey would cover the construc- 
tive forces in the community — civic groups, social agencies, 
educational and recreational facilities and programs. These two 
surveys would reveal some of the factors in the causation of 
mentd ill health within that community and similarly would point 
out some of the ways whereby these deficiencies could be re- 
moved or their influence counteracted. To date, the application 
of preventive psychiatry in this area has been limited Outpatient 
psychiatric clinics and child guidance clinics are a step in this 
direction, J)ut authorities indicate that we have only one-fifth 
of the ndmber of these that are needed. 

In this same direction, psychiatry can make some practical 
suggestions relative to the mental health of the community as 
it affects the individual citizen. Our wide experience in the army, 
which was concerned with the mental health of large numbers 
of soldiers, taught us some lessons that can be applied also to the 
community. These were concerned with the maintenance of 
morale, which in turn was always directly related to the leader- 
ship and the availability of satisfactions and security for the 
individual. The community must provide the educational, reli- 
gious, recreational and occupational opportunities for the indi- 
vidual and the family units composing that community. 

But since that community is made up of individuals, we each 
must assume as much of the responsibility as we are able to carry, 
and through group work, provide for our needs. For various 
reasons the tendency is growing for people to live extremely 
independent lives, profiting from the community but accepting 
little or no responsibility for participating in its affairs. It results 
from paternalism which allows individuals to grow up physically 
while expecting to remain on the receiving end psychologically. 
Their immaturity is expressed by the refusal to invest their 
interest beyond themselves. The best mental health can prevail 
in the community as well as in the family only when the indi- 
vidual members make themselves subservient to the needs of the 
group and become participants in achieving group aims. 

Psychiatry has begun to evaluate the practices of academic 
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education in terms of their effect on student and teacher mental 
health. Next to the parents, the teacher probably has more in- 
fluence on the child’s development than any other person. Despite 
this fact many teachers’ colleges graduate their students without 
offering a single course in the understanding of the develop- 
ment and the structure of the personality. Furthermore, in most 
of our colleges we have the paradoxical situation of teaching the 
student a great deal of classical or technical information but 
giving him no preparation for living. Apparently he is expected 
to get his understanding of how to get along with people on an 
adult level from the college atmosphere and dormitory or fra- 
ternity experience. Why should not one of the major require- 
ments of higher education be some well-formulated courses on 
how to get along with ourselves, our families, our friends, our 
associates and our co-workers, and even with the peoples of other 
nations? 

Beginning about the time of the last war some beginnings 
were made in the applying of psychiatric principles to industrial 
practices. It was well known then and has been conclusively 
proven many times since that about 6o percent of the dismissal 
of workers was for personality and social problems. Not more 
than 30 or 40 percent was due to mechanical inaptitudes or lack 
of technical knowledge. Again, this condition reflects a problem 
of inter-personal relationship; we don’t know how to work to- 
gether. 

Equally pertinent for industry is the now well-recognized fact 
that probably 85 percent of the accidents occur in 15 percent of 
persons, suggesting various specific personality problems in that 
15 percent. The placement of men in the most appropriate type 
of job, personnel management and human engineering have now 
been extensively studied and have benefited from numerous con- 
tributions of psychiatrists. 

CONCLUSION 

This attempt at listing some of the potential conttibutions of 
psychiatry towards the understanding and management of per- 
sonal and social problems is of necessity brief. A a intentional 
effort has been made to make it stimulative and provocative. 
It is hoped that the individual might be stimulated to learn much 
more about himself and potential solutions for his own problems. 
It is hoped that leaders and groups may be induced to consider 
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their contribution to the production of mental ill health or the 
improvement of mental health. Psychiatrists have no illusions 
that they have made more than a minor contribution towards 
the solution of many of our present personal, national, and inter- 
national dilemmas. Many of us do regard the present situation 
as an opportunity and an obligation to contribute whatever we 
can towards the solving of even a few of the problems that con- 
front all of us as individuals and groups. 

During the war America accomplished the impossible, the 
unbelievable. Under the threat of danger, we became effective 
in that gigantic destructive enterprise — war. We demonstrated 
an amazing “know how.” It cost us a tremendous investment 
(and waste) of money and manpower. And yet equally threat- 
ened, we run the risk of losing a peace by not mobilizing the 
necessary “know why” and “know how” of securing it. Surely 
it is possible that if the individual American could have and 
apply the^ in his human relationships to himself and his under- 
standing of people, it would help carry us through what looms 
as a tenuous peace. We must either learn how to get along with 
people or else just accept the inevitability of another world plan 
for killing and being killed.^ 

Democracy is founded on a belief in the power and dignity 
of the individual. If our way of life is to survive, it will be be- 
cause we as individuals have made a study of ourselves. After a 
good look at ourselves we must do something to get the kinks 
out of our relationships with other people that have become 
fouled up by our hatreds, jealousies, envies, selfishness, isolation- 
ism, and immaturity. 

The preamble of the charter of the cultural organization of 
the United Nations has in it this statement: “Wars begin in the 
minds of men.” 

This means your mind and my mind. Maybe most important 
it means our children's minds, because they get all that they are 
directly from us. The only way to peace is by becoming more 
mature and raising a generation that is even more mature than 
we are. If we do not succeed, we are lost. 

^ This and the next three paragraphs arc taken from a book Y ou and 
Psychiatry by W. C. Menninger and Munro Leaf, published by Charles 
Scribner’s Sons, New York, 1948, 
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On Being Old Too Young 

4 

EDWARD J. STIEGLITZ 

Our subject, on being old, is concerned with the whole broad 
field of what aging is, what aging does, and what aging means. 
Being old too young is another way of saying aging prematurely. 
The problem of aging is in truth many problems. Aging is a 
phenomenon with which every one of us is involved, whether we 
like it or not. If we live we age. Aging is so immense a field and 
involves so many facets and disciplines, that it is impossible to do 
full justice to the subject here and now. However, we shall at- 
tempt to bring some orientation into our thinking regarding 
aging and to define some of the more urgent questions which are 
before science and humanity today. Many of these questions are 
as yet unanswered; the answers remain to be solved by future 
research. But such knowledge as may be gained will avail little 
unless it be intelligently, energetically, and persistently applied. 
Learning must precede doing, but the two can and should be close 
together. It is in reducing the lag in application that these Lectures 
to the Laity are most useful. 

Agfng, like any problem, requires the application of three 
perspectives for adequate comprehension. We can apply this 
triple perspective to the analysis of any question or object. The 
causation of wars, of floods, of divorce, of marriage, of aging, or 
any other catastrophe that you may want to name is amenable to 
analysis, and thus understanding. Omission of one or more of the 
three viewpoints results in a distorted, asymmetric, and ineffective 
understanding. The three perspectives requisite are: first, to view 
the object under consideration with the naked eye. Secondly, we 
must take this object apart, and figuratively, examine it under the 
microscope, analyzing each of its many component^ in great 
detail. Thirdly, it is necessary to step back far enough io that we 
may view the object with the telescope, and thus relatfe it to the 
environment in which it exists and of which it is a part. As applied 
to the problems of aging, this triple perspective means that we 
must first of all inspect the aging human being as a single unit. 
The individual is indivisible. But it is also necessary to study the 
various physical and chemical reactions of the body: the enzyme 
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systems, cellular and chemical constituents of the blood and other 
tissues, energy exchange, blood pressure, and the like, which may 
change as this individual ages. Such is the microscopic view. 
Lastly, m stepping back for a telescopic view, we must view 
man in relation to society and the environment about him, noting 
both the effects which the environment has upon the individual 
and the effects of the aging person upon his environment. 

The science or study of aging is called gerontology. Gerontol- 
ogy is divided into tlu*ee parts, along these lines of perspective 
which 1 have just mentioned. The part which is concerned with 
man as the basic unit is called geriatric medicine. In contrast to 
pediatrics, which is concerned with the very young, geriatrics is 
the clinical application of knowledge to aging men and women 
toward maintaining their health and in treating their peculiar 
illnesses. The microscopic view is best described as being the 
study of jhe biology of senescence. Senescence as a process or 
series of prbccsscs is not, of course, limited to man for it occurs 
in all living organisms. Thus senescence can be studied experi- 
mentally. The third or telescopic viewpoint is concerned with the 
sociologic problems engendered by the aging of the population 
as a whole. . . . 

These three divisions may seem to be more or less theoretical. 
But their relationships are extremely practical as well. It is obvious 
that the more we know regarding the biology of aging and the 
mechanisms of the changes and processes which are involved in 
the aging of any living organism, the better can we understand 
and apply this knowledge in the clinical care of agiiig men and 
women. Similarly, the more we know about the potentialities and 
limitations of older men and women and the more effectively wc 
apply our medical knowledge in clinical practice, the wiser will 
be our approach to the solution of the immensely important socio- 
logic problems. Lastly, the more we know as regards the sociologic 
problems and the more the public as a whole is aware of the ur- 
gency and significance of these questions, the more money will be 
available for research into the biologic mechanisms of senescence. 
Thus the three facets are intimately rtlated. . . . 

THE SOCIAL PROBLEMS OF GERONTOLOGY 

Though aging is as old as Time, extensive scientific and social 
interest in the problem is relatively recent. There has been very 
little investigation or curiosity as regards the mechanisms of aging 
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until the last 25 or 30 years. The reasons for this long neglect are 
not hard to see. In the past there were very few elderly individuals. 
Life expectancy was short. Respect of the aged and attention to 
their ideas in the time of the Greek ascendency and during the 
Roman Empire can be ascribed in part to the fact that then the 
aged were objects of curiosity because of their rarity. During the 
early pioneering days in this country there was neither time nor 
interest in aging, partly because the aged were so few. Further- 
more, science itself is a relatively young discipline, and it is quite 
natural that youth be interested in youth. For many centuries 
concern with the aged was limited to philosophers and to poets. 
Perhaps one of the common denominators in the interest of these 
two groups was the fact that they, like the senile themselves, are 
prone to be extraordinarily garrulous. 

But today the situation is different. There is urgent need to 
know much more than we already do concerning the biological, 
clinical, and social problems engendered by the aging of man. I 
shall attempt briefly to point out how significant these population 
shifts are. For example, life expectancy, or the average duration 
of life, at the time of the Roman Empire is estimated to be ap- 
proximately 23 years. In 1850, in the United States, the average 
length of life was 40; in 1900 it was 47. In 1930 this had risen to 
60 years and in 1940 to 63. Today the average life ex^ctancy is ip 
the neighborhood of 66 years. We may anticipate that by 1950 
there will have been approximately a 20-year increase in the 
average' length of life since 1900. 

. . . The numbers of the aged in the United States are surpris- 
ingly large to those who have not been aware of these shifts. The 
1940 census revealed that there were approximately 13 million 
people in the United States 60 years old or over, and 9 million 
over 65. The latest estimates of the United States Social Security 
Board are that there are today about ten and one-half million 
people of 65 or over in the United States. 

Statistics rarely produce much emotional reaction. They are 
too impersonal. But the implications of these data cailnot be ig- 
nored. The handwriting is on the wall where even he who runs 
may read. An age of age is here. 

This situation of a greatly increased percentage of the elderly 
in the population is unprecedented. Unfortunately there are no 
paths to follow toward solution of the many social problems 
engendered. All previous shifts in populations followed as a result 
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of famine, pestilence, war, and the like, and have been in the 
direction of a lowering of the average age. It was the elderly and 
relatively unfit who failed to survive such trials and injuries as 
famine or pestilence. Today the shift is due to constructive efforts 
enhancing survival, largely attributed to the saving of innumer- 
able young lives by reduction in infant and child mortality. 

What may this mean, not only to ourselves, but even more 
significantly to our children, grandchildren, and to succeeding 
generations? We must keep in mind that in the century from 1840 
to 194^9 population of the world doubled, going from ap- 
proximately 850 million to 1.7 billion people. Can we anticipate 
that in the future the world and its productivity in foodstuffs will 
be able to support a population which is doubling every hundred 
years? To my mind it is extremely doubtful whether ultimately 
there will be room on the world for all of those which are to 
come. Tlttse* are not questions which face us here today, but 
questions which are going to face our leaders in another century 
or two. But it is time that we began thinking about them now. 

An urgent and immediate economic. problem presented by these 
changes in population is the question of employment of older 
individuals. The time has come when neither employers, whether 
they be of industry, or universities, or of government, must con- 
sider the question of whether to continue the employment of 
older individuals or to support them on some form of pension, 
dole, or social security system, in which their maintenince costs 
will be paid out of the work of other people. Continued survival 
under anything like normal previous standards of living on accu- 
mulated savings is almost impossible. A survey made in the state 
of New York in 1929, prior to the depression, revealed that at the 
age of 65 only 5 percent of individuals could continue to live at 
approximately the same standard of living on their accumulated 
savings, 28 percent continued in employment of necessity in order 
to maintain their standards of living, and 67 percent were de- 
pendent in part on either family or state. Today the opportunity 
of saving for retirement in old age is much less than it was in 
1929; the inevitably terrific price of the .<xent war must be paid 
for, and taxes will continue to consume a considerable amount of 
what would ordinarily be saved for old age. Therefore, utilization 
of the aging in our population in profitable employments is a 
serious economic question. We have either the alternative of a 
pension system in which nothing is obtained in return, or a part- 
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rime or modified form of employment in which the older indi- 
vidual at least produces something, both in the way of goods and 
in the satisfaction of being useful. 

Perhaps one of the reasons why industry is so loath to keep 
on older individuals, insisting upon absolute retirement at the 
ages of 60 or 65 or thereabouts, and refusing to take on new 
employees who are over 45, is due to the fact that they expect 
these older individuals to carry on the same type of work which 
they had carried on in their youth. In other words, there is no 
training or preparation to develop skills in work that is more 
appropriate to tlie later years. It is quite feasible and logical to 
hope that ultimately programs can be worked out in which the 
gradually aging worker between the ages of 40 to 60 may be able 
to develop skills in occupations more fitting to his physical and 
mental capacities after 60, so that he may continue in employment. 

An extremely important facet of the economic problems en- 
gendered by the aging is the terrific cost of chronic disease. This 
cost is immense and it is increasing. It is incalculable, because 
much of the cost is indirect. We cannot figure the cost of chronic 
illness only on the basis of the burden of hospital care and the 
like, but we must also consider the loss of productivity of the 
individual partially or totally disabled by chronic Illness, and the 
effect upon the productivity of the immediate family who are 
conoemed with his care. Today, approximately 60 percent of all 
deaths’ are due to chronic disease of one form or another and only 
40 percent consequent to acute illness or accident. There is aHi 
ever-increasing percentage of people who are disabled for a long 
time before they succumb. As everyone has to die sooner or later, 
the cost of prolonged disability becomes an increasingly signifi- 
cant fraction of the problem. 

Most chronic illness, though not all, is associated with the later 
years of life. One single illustration is that of arteriosclerotic de- 
mentia. This and senile psychosis fill far too many beds in our 
mental hospitals. In the 25 years from 1910 to 1936 the admission 
rate of arteriosclerotic mental disease increased front 184 to 418 
per 100 thousand of the general population, or 22.7 percent. The 
increase in admission rates in mental hospitals for ar&riosclerotic 
dementia, which is a premature infirmity due to arteriosclerosis 
of the brain, rose in this 25 year interval 536 percent. 

However, it must not be assumed that all this tremendous 
increase in admissions of mental patients whose illness is associated 
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with senility and senescence is due entirely to an increased inci- 
dence. Other factors have played a role. For example, urbanization 
of the population during the last half century. It is perfectly 
feasible for an elderly grandfather who is a bit confused, untidy 
about his dress, and has a very poor memory to continue to 
live upon the farm and to be rather useful in doing some of the 
minor chores such as splitting wood and bringing it in for the 
stove; but similar maintenance in a kitchenette apartment is ob- 
viously not practicable. The shift from the farm to the city has 
been a factor increasing the burden of our mental hospitals. At the 
same time there has been diminishing resistance to the use of 
public facilities for the care of mental problems. Lastly, an in- 
creasing tendency, unfortunately fostered over the last fifteen 
years, of assuming that the state is responsible has contributed to 
the soaring admission rates. Politically motivated paternalism is 
reflectedLiiluhis evasion of individual responsiblity. 

The problem of housing for the aged is an acute, urgent, and 
most complicated one. Present facilities are inadequate and have 
been so for a number of years. They will be even less adequate in 
the future unless something is done promptly and on an extensive 
scale. Practically all the present homes for the aged and infirm, 
whether they be sponsored by church organizations, by fraternal 
groups, or by the state, have long waiting lists. Too many arc 
dismal institutions created by conversion of some ancient mansion 
with utterly inadequate bathroom facilities and with steep stairs 
and dark corridors that enhance the likelihood of accidents. The 
greatest need is for the aged of the middle income brackets. The 
poor are fairly well taken care of; the rich hire nurses and winter 
in Florida. . . . 

Among the important cultural problems introduced by the shift 
in population structure is that of adult education. There is urgent 
and drastic need for improved education of the adult in anticipa- 
tion of senescence. If it is agreed (and I doubt that anyone will 
contest this particular point) that the child should prepare to be- 
come an adult, then it is equally logical that the young adult 
prepare for senescence. Nevertheless, T wonder just how many 
individuals in their twenties and thirties and early forties are 
actually giving thought and preparation to the latter part of the 
second forty years of their existence. Facilities for adult education 
in matters of health, in mental and emotional adjustment, and in 
development of skills which may be utilized with changing abil- 
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itics and capacities are of the greatest importance if we are not 
to waste a valuable and almost unexploited reservoir of potential 
energy and accomplishment. 

The political hazards existing in the shifts in population should 
give us occasion to pause and to think. I have long dreaded the 
day when legislative bodies became aware of the potentialities of 
the elderly vote. We may expect that there will be innumerable 
efforts to out-Townsend the Townsendites and to offer “some- 
thing for nothing” in return for the votes of the elderly. In this 
connection it is important for the elderly themselves to realize the 
necessity of conserving and wisely utilizing their political strength 
for the benefit of the community as a whole rather than for any 
selfish gain. . . . 

The last of the cultural problems to be discussed here is the 
question of respect for age by the family and by the community. 
It has been pointed out by others that respect for age per se 
varies directly with the age of a cultural group. The oldest of our 
known cultures today is that of the Chinese; their esteem for age 
goes beyond that which we consider practical or feasible. We call 
it ancestor worship and rather sneer upon it. In the United States, 
age receives but little respect. This is not surprising, as our 
culture is relatively young when contrasted to either Oriental or 
European culture. This lack of esteem for maturity impedes 
progress in gerontology and constitutes a serious handicap to the 
elderly, in their attempts to solve their own peculiar sociologic 
problems. Pity is a poor substitute for esteem. There is only one 
way that I can see in which the respect for age can be improved. 
And that is for the aged to earn respect by showing that they are 
and can be useful, productive citizens with the welfare of the 
community at heart. If they are concerned only with their own 
personal improvement and comfort it is not at all likely that the 
youth of the nation will develop much respect for them. Respect 
or esteem, like health or happiness, cannot be bought ^nd cannot 
be given; they must be earned. 

THE BIOLOGY OF SENESCENCE 

Aging as a process or series of processes may be defined as 
the element of time in living. It is an inevitable part of living. 
It begins with conception and terminates only with death. Aging 
is a continous, persistent phenomenon, variable, however, in its 
rate of progression, and in its consequences. The only way that 
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it can be arrested is by termination of life. However, it may be 
modified or retarded. 

Aging involves two antagonistic processes which go on simul- 
taneously from the beginning of life until the end. These are 
growth or evolution on the one hand, and atrophy or involution 
on the other. We see evidences of atrophy very early in life. 
The atrophy of the gill clefts during embryonic development 
and the atrophic disappearance of certain arteries upon birth, 
when the circulation shifts from that of the umbilical cord and the 
infant begins to get its oxygen from the lungs rather than from 
the mother, are identical with the atrophies which we see in 
senility. Simultaneously, growth continues throughout life. In 
fact, in later years growth of certain structures may be accentu- 
ated. For example, the lower jaw continues to grow throughout 
life; the anthropologists, however, have not told us whether 
the extent; of this growth in the later years is in any way con- 
nected wth how extensively and continuously the jaw is wagged. 
Bristly hairs about the ears tend to appear only late in life and 
grow much more vigorously than in the early years. 

To study the mechanisms of aging we turn naturally to the 
cells, for they are the ultimate unit of life in the body. However, 
here we are immediately blocked, because it is almost impossible 
to study the aging of individual cells of a complicated organism 
such as mammals, of which man represents but one species. Cells 
live but briefly and are quickly replaced by division into two 
young daughter cells. With the exception of a very few cells of 
the central nervous system, none of our cells is as old as we are. 
They are constantly being replaced by new cells as the old ones 
are discarded. It is impossible to determine the age of a body cell 
by either microscopic or chemical study. A cell is either im- 
mature or it is mature; once it is matured it does not change its 
appearance in any detectable fashion. 

In attempting to study the aging of cells under ideal conditions, 
removed from the complicated structures of the body, as in 
tissue culture, the problem becomes not one wit advanced. You 
all know of Carrel’s magnificent and classic experiment in which 
a bit of chick embryo heart was carried in tissue culture for 
a period of 34 years, from 1912 to 1946. In this long stretch of 
time, which is several times the normal life span of the chicken, 
these cells grew with the same vigor and appeared to be just 
as viable, active, and energetic after 34 years as they were in the 
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beginning. Carrel concluded that cells themselves are immortal, 
given an ideal environment. The essence of the whole experiment 
is the fact that this most remarkable continuation of growth and 
vitality was possible only when the nutrient media upon which 
these cells were grown was maintained under optimum con- 
ditions of temperature and sterility and refreshed every 48 hours 
or less. Permit the medium to become stale and loaded with the 
debris of metabolism from these cells, and the tissue culture 
soon sickens and dies. The essence of senescence lies not in the 
cells themselves but in the medium or matrix in which they live 
and multiply. 

We live in essentially two environments: the external environ- 
ment of hot or cold or stale air and crowded subways and noise 
and dirt and other people, and the internal environment in which 
the temperature is extraordinarily uniform, in which the blood 
stream circulates and supplies the nourishment to the cells and 
removes the debris to maintain chemical constancy. It is absolutely 
essential to health and to continuation of life that this internal 
milieu be maintained within reasonably narrow limits. There are 
elaborate mechanisms, called “homeostatic mechanisms” by the 
late Walter Cannon of Harvard, which operate to maintain rela- 
tive uniformity in the internal environment. Ths^e maintain 
equilibrium of such factors as the water balance of the body, a 
relatively uniform content of sugar and other substances in the 
blood, uniformity of body temperature, the acidity or alkalinity 
of tissues, and a great many other factors. If the internal equilibria 
are maintained within the optimum range we have a condition of 
health; when they deviate from this to a slight but tolerable degree 
we have a condition of disease. If the variation from the normal 
optimum is too extreme, death ensues. 

It is significant that the physiologic constants, such as the con- 
centration of sugar in the blood, body temperature, and the like, 
do not vary with aging, with one isolated exception. iThe basal 
metabolic rate, or the rapidity with which we utilisie oxygen, 
gradually diminishes as we grow older. All the other {factors to 
our knowledge remain constant. For example, the normal body 
temperature is the same at eight as at eighty, and the content 
of salt in the blood is the same at eighty as at eight. 

However, the ability to maintain this constancy definitely de- 
preciates with age. The responses of the homeostatic mechanisms 
which serve to control and maintain these equilibria are slower 
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and less vigorous. Therefore, there is less tolerance for extremes. 
To illustrate this we may cite the example of lowered tolerance 
to extremes of either hot or cold in the external environment. 
A number of factors are involved even in this very simple illustra- 
tion. For example, in an extremely hot room or hot climate the 
older individual’s lessened circulation to the skin and atrophy of 
the sweat glands permit less cooling through perspiration. On 
the other hand, relative inflexibility of the vascular control of the 
skin docs not permit of contraction of the skin capillaries in a 
cold environment; heat loss is not as well controlled either. 
Among other illustrations are the fact that elderly individuals 
do not withstand starvation as well as younger people because 
they cannot tolerate a reduction in the sugar content of the blood. 
Neither can they stand dehydration, or loss of water, as well as 
the young, and they are much more likely to be disturbed by any 
shift in the intake of acids or alkalis. 

The significance of this lessening of efficiency of the homeo- 
static mechanisms lies in the diminished reactions under condi- 
tions of stress, whether these stresses be physiological or as a result 
of disease. As a result, symptoms of disease in an older person 
are much less conspicuous because most symptoms or clinical 
signs which we observe in a sick individual are evidences of the 
reaction of the individual to the insult rather than arising from 
the insult itself. 

The rate of aging is extremely variable. Variations in rate of 
aging in different species are obvious. For example a three- 
hundred-day-old rat (and I mean the kind of rat with hair all 
over and a long tail) is equivalent in age to a thirty-year-old man. 
There is also considerable variation in the rate of aging between 
different individuals of the same species. All men of fifty are not 
of the same age. Even within the same individual the different 
parts age at different rates at different times in the life span. The 
older we grow, the slower becomes the rate of aging change. It 
has been calculated that approximately 99 percent of the growth 
potential of the human organism is expended before birth. If 
that is true, and we have every reason to believe that it is, it is ex- 
traordinary how far most of us are able to go on the remaining 
one percent. 

As aging does not take place uniformly in all parts of the 
body and in all functions, the aging of a given individual is bv 
no means symmetrical. The rates vary at different times in the life 



GREAT ADVENTURES IN MEDICINE 


838 

span. For example, during puberty and at the climacteric the 
changes in the genital structures are exaggerated in their rapidity, 
whereas the rest of the organism does not age, develop, or retro- 
gress any more rapidly at that time than before or afterwards. 

Often there is great asymmetry between physical, mental, and 
emotional maturity. We may observe physically senile individuals 
with relatively young intellects and really juvenile emotional 
equilibria. Not infrequently the major problem of the geriatrician 
is not that of a patient being old too young, but of being too 
young too old! However, we cannot digress here upon the prob- 
lem of emotional maturity, no matter how much we are tempted. 
This immense, complicated, and most significant problem merits 
considerable research. Let us merely remark that there is con- 
siderable asymmetry in the senescent changes in various organs 
and capacities of an individual and that biologic age is a com- 
posite of ail these variations. 

Biologic age is quite obviously something different from 
chronologic age. Most of us have become such abject slaves 
of chronologic time that we forget that there are other types of 
time measurement. We are truly slaves to the clock and to the 
calendar despite our bragging about freedom. There is a time 
to get up, there is a time to shave, there is a time to ^at breakfast, 
there is a time to retire, there is a time to report at work, and 
there is a time to pay taxes, and for all the rest of our manifold 
activities. We must not forget that there are such things as 
geologic time, astronomical time, phylogenetic time, and biologic 
time. Biologic time is essentially a time scale applied to the 
rate of living. It is affected by such elements as use, abuse, or 
disuse. Still another type of time is of concern to us: psychologic 
time. This also is by no means uniform with chronologic time. 
A half hour spent in the dentist’s waiting room and a half hour 
spent in courtship are certainly quite different psychologic 
intervals. 

Unfortunately, many of us are older than our years; a few are 
younger. The determination of fitness for a given job or respon- 
sibility should be based upon biologic age rather than upon 
chronologic age. Yet society uses chronologic age exclusively 
in determining at what age we may be permitted to vote, at 
what age an individual is retired, voluntarily or otherwise, and 
at what ages responsibilities arc to be imposed upon us or with- 
drawn. Perhaps because of the limitations of existing knowledge 
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regarding measurement of biologic age we are still obligated 
to use chronologic time in contrast to biologic time for these 
determinations. The determination of biologic age is an extremely 
difficult clinical problem, for physiologic age is a composite of 
many age changes in the numerous functions and capacities of 
an individual. No single or simple criteria will ever be available. 
There are too many variables. . . . 

The measurement of health, or the measurement of biologic 
age, is much more difficult than the identification of florid disease, 
for it involves the application of stress procedures to determine 
reserve capacities. For example, one cannot tell the potential 
reserves of an automobile by listening to the motor idling at 
the curb; one must drive it up a steep hill in order to evaluate 
its reserve capacities. The same principle of stress must be applied 
to the measurement of the functional reserves of the liver, the 
heart, or, kidneys. When conditions of stress are imposed 
we are in a position of noting the response to added effort. The 
evaluation of health and the measurement of biologic age in- 
volves the observation of many minor subtle changes. 

GERIATRIC MEDICINE: AGING MEN AND WOMEN 

Geriatric medicine is that part of medical practice which is 
concerned with the care of aging and aged individuals, both in 
their normal involution and when grossly ill. It must be empha- 
sized that geriatric medicine is not limited to the care of the 
senile. The most critical decades are those between forty and 
sixty, for much more can be accomplished for the aging than 
for those already aged. Geriatric medicine is interested in the 
changes of normal senescence as well as the physical and mental 
changes associated with disease in later years. 

Normal senescence is by no means all decline. Aging must 
not be taken as synonymous with depreciation in all our capa- 
cities. As some abilities diminish, others increase. For example, 
as speed goes down skills increase with practice and with further 
diminution of speed there is an actual increase in endurance. 
This may be rather startling to some rea iers, but it is well known 
that the records for the sprint races are all held by men aged be- 
tween 18 and 22 or 23, whereas the records for marathon runs 
have been made by men aged between 38 and 45. The require- 
ment for sleep diminishes as we grow older. In later years en- 
durance for the long slow continuous grind, which is so necessary 
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in this competitive existence, improves, though we are no longer 
sprinting gazelles. As strength diminishes there is an increment of 
judgment, as mentioned previously. Furthermore, as the prompt- 
ness of repair following injury is reduced, there occurs an in- 
crease in immunity. Thus many of the infective disorders of 
youth are avoided in later years. 

The task of the physician practicing geriatrics is to develop 
those capacities which endure the longest and at the same time 
retard the depreciation of those capacities which tend to decline 
with aging. Maintaining a nice balance between capacities which 
increase and those which diminish is a delicate matter. Abilities 
are not simple phenomena; they involve a great many factors. 

Let us take, for example, the ability to learn. It has been 
assumed that this depreciates with age. It does, but very slowly. 
Careful studies, carried out on a large series of individuals, re- 
vealed that the ability to learn, as measured by the rate of learn- 
ing, is approximately the same at 80 as it is at 12 years of age, 
with the peak occurring at 22 years. The concept that “you 
can’t teach an old dog new tricks” is utterly false. This false- 
hood, because of its wide acceptance and persistent reiteration, 
has done an immense amount of harm. It has been perpetuated by 
three classes of people: first, the aged themselves, because it 
offers a magnificient excuse for indolence. It enables us to say, 
“I too old to l^arn, therefore I need not make the effort.” 
Secondly, it is perpetuated by youths who, knowing it all, natu- 
rally want to increase and inflate their own ego at the expense 
of the elderly. And lastly, it has been perpetuated by those 
teachers of the aged who forget that in order to teach the old 
dog effectively, one must know more than the dog. However, in 
measuring the ability to learn, it is extremely important that there 
be a desire to learn. The vigor of the motivation is an extremely 
important factor in any ability. 

The changes which occur with aging start far earlier than their 
obvious manifestations. They are silent and insidious. The super- 
ficial changes, such as graying of the hair and the ap|^earance of 
wrinkles, are not particularly important. Really, whit matter it 
if we be crowned with a gilded dome or roofed with thatch? 
What goes on underneath that roof is what counts. The sig- 
nificant changes are the subtle biological changes which are very 
difficult to evaluate. 

We will not burden you wnth any lengthy discussion of the 
various changes which do tAe place but shall concern ourselves 
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rather with their implications. What you and I are interested in is 
what aging docs to us and how we may adapt ourselves to it. 

Among the more significant physical implications of aging the 
slowing of repair following injury is of primary importance. 
Any injury, whether it result from physical trauma, such as a 
broken leg, or as a result of an intoxication following an infec- 
tion, requires more time for repair in an older individual than 
in a young person. For practical purposes it may be concluded 
that for each five years that we have lived we need an additional 
day for effective repair. Five-year-old Johnny may suffer 
from acute tonsillitis with fever for a day or two; then, after 
a convalescence of 24 hours, his temperature is normal and he 
is raring to go, hollow all the way down with a voracious appetite, 
and very difficult to keep in bed because he is so full of vigor and 
enthusiasm for life. On the other hand, little Johnny’s grand- 
father or«» grandmother, at 60 years of age, following a similar 
acute infection, will require approximately twelve days to ac- 
complish a similar degree of repair. It has been my experience that 
there are relatively few older individuals who will take sufficient 
time for convalescence, because they have convinced themselves 
that the world cannot go on without their immediate return 
to whatever job they may be doing. We have often compromised 
with an allowance of one day for every ten years of life for 
additional convalescence. 

The second most significant physical implication is that the 
symptoms of iDness are much less conspicuous in later years. 
Symptoms, such as fever, pain, swelling, redness, breathlessness, 
and the like are all reactions to injury. The older individual 
may be ambulatory with a negligible rise in temperature and 
yet be suffering from lobar pneumonia. The diagnosis of all too 
many instances of acute appendicitis in older people are missed 
because the symptoms are slight and apparently insignificant. 
As a result of the lessened intensity of symptoms, diagnosis is 
much more difficult; minor variations take on more import. 
Furthermore, the patient often reports to the physician too late. 

Thirdly, there are less reserves for «^ress. Violent effort, such 
as tennis, becomes increasingly inappropriate. Starvation, in- 
toxications, infections, dehydration, long fatiguing exertions, lack 
of sleep over a long period of time, or prolonged anxiety leave 
deeper marks than they do in youth. 

Among the mental implications of aging the well known im- 
pairment of memory, particularly for recent events, is the first 



GREAT ADVENTURES IN MEDICINE 


842 

which comes to mind. However, impairment of memory, though 
very real, is not due solely to changes in the brain associated 
with aging. It is effected by many other factors, among them 
inattention, lack of interest, selection in that which we want 
to remember, training, and prior use. The older man who quickly 
forgets names and telephone numbers does so to a great degree 
because he is no longer interested in new names, new faces, and 
new telephone numbers. We become increasingly selective as 
regards that which we want to remember. It is surprising how 
well the aged remember when they are truly interested in what 
they are hearing or reading or seeing. Another factor affecting 
memory is growing impairment in perception. Faces may be but 
a blurred image which makes little impression; impaired hearing 
makes difficult the precise recording of a name spoken hurriedly 
and carelessly. Embarrassment and lack of interest prevent the 
older person from asking that a name be repeated. Neverthe- 
less, memory can be developed by use. It definitely depreciates 
with disuse. 

A second and most significant mental change which occurs 
with later years is fixation and intensification of character. 
Leopards do not change their spots with age; the spots become 
blacker. For example, the sanctimonious become ir|£olerably opin- 
ionated bigots, the parsimonious become misers, the generous 
become too generous, often giving away that which is not their 
own, the characteristic of indecisiveness increases, and lastly, 
the tolerant become increasingly tolerant and understanding 
as time goes on. Much of this intensification of character is not 
due to aging per se, but to habit fixation due to a narrow life. 
Time is an extremely important factor in the development of 
habits, physical, mental, or biological, good or bad. It is not sur- 
prising that those people who live their lives within a relatively 
narrow orbit of interest dig a deeper and deeper grove until 
loss of perspective and loss of interest in anything beyond the 
groove are inevitable. Let us remember that the only difference 
between a rut and a grave lies in their length and th^it if we want 
to maintain breadth of view it is necessary to stay oh the surface 
and not bury ourselves in the rut. 

Judgment, as we have previously mentioned, increases with 
experience, which is obviously affected by time, fiut judgment 
increases only if intelligence exists in youth. Age is no guarantee 
of wisdom. The young fool will become the old fool unless he 
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bless the community by dying young. We Icam by our errors. 
Experience is made profitable if we learn not to repeat our mis- 
takes. The child learns to walk by falling down; courage can 
be developed only by experiencing fear. Thus aging, which in- 
volves exposure to a great many insults and difficulties, both 
mental and physical, can lead to continuous growth and de- 
velopment of our abilities to cope with these difficulties. Were 
it not for the multiple and often temporarily discouraging vicis- 
situdes of existence we would not grow up. 

As we grow older there occurs a broadening of perspective in 
those individuals who have been concerned with things outside 
of a narrow sphere. The widening of perspective applies to the 
concept of time as well as to other ideas. A child is concerned 
with the immediate present. The past and the future are relatively 
meaningless; tomorrow is a long way off and yesterday is quickly 
forgotten. “Now’* is all that matters. This accounts for the haste 
and impatic>icc of youth. On the other hand, as we grow older 
we become more and more concerned with the relationship of 
the past with the future, and the immediate moment becomes 
much less significant to us. This is one of the reasons for the 
impairment of memory for recent events; the immediate moment 
makes but little impression. Perhaps the most mature definition 
which I have ever heard of “today” was given to me by an elderly 
gentleman of 82 years of age who said, “Today is nothing more 
than Yesterday shaking hands with Tomorrow,” 

That phenomenon commonly spoken of as second childhood, 
in which the senile person reverts to the attitudes and mannerisms 
of childhood and applies petulance and other childish techniques 
to getting what he wants, is in all probability not a second cWld- 
hood at all. I am firmly convinced that those aged individuals 
who become childish in their dotage never had actually grown up, 
and their behavior is merely a continuation of their first child- 
hood which had been concealed over a period of years by a cloak 
of conventionality. Conventionality is very definitely a cloak, 
though it can be stripped aside and the superficiality and imma- 
turity of the person revealed with very little study. If you call 
to mind elderly acquaintances who have become childish in their 
old age, I am sure that you will discover that every one of them 
lived most extraordinarily conventional lives during their early 
maturity. 
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THE DISEASES OF SENESCENCE 

Thus far we have dealt essentially with what we may call 
normal agings Aging is to change, and therefore each age presents 
its ovm peculiarities. Older people are different people. We 
change day by day, hour by hour, and decade by decade. The 
older individual is not the young person he was, merely grown a 
little older. Pediatrics made its greatest advance when it was 
realized that the child is not just “a little man” but presented 
peculiarities in structure, in nutrition, in appetite, in digestive 
processes, in physiology, and in methods of thought peculiar to 
his age. The same attitude should be applied also to the other end 
of the life span in clinical application of geriatric medicine. 

Though many disorders to which man is heir may occur at 
any age, there is a considerable group of diseases whose incidence 
rises after forty. The frequency of their occurrence is definitely 
associated with the aging processes. We do not mean to imply 
that these disorders do not also occur in youth or that the com- 
mon infective diseases of childhood, like measles or mumps or 
whooping cough,, do not occur in the aged. The difference In 
frequency is relative, though decided. Certain disorders are ex- 
ceptional in youth, whereas the acute infectious diseases are rarer 
in older persons. It must be remembered, however, that as we 
grow older there is a gradual fading of immunity to the infective 
diseases which we may have had in youth. I recall one winter 
in which I had occasion to see some six cases of mumps in grand- 
mothers who had gone to help take care of grandchildren. It 
should be pointed out that the occurrence of the acute infec- 
tious diseases so characteristic of youth in older individuals is 
extremely dangerous. Whooping cough is a hazardous malady in 
patients of jq to 80 years of age. Protection against exposure 
to these communicabie diseases is an important factor in the 
medical management of the aged. 

However, what we are most concerned with are those dis- 
orders which occur with much greater frequency In later years. 
These m^y be divided into four major groups} circulatory 
diseases, metabolic disturbances, cancers, and the artShritides. The 
first group, the vascular disturbances, includes attetiosclerosis, 
hypertensioh 6 t high blood pressure, and several forms of heart 
disuse. It should be emphasized that arteriosclerosis is the majdlr 
factor in heart disease in later years; the late sequelae of rheumatic 
heart injury acquired in youth constitutes the other fraction of 
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significant heart disability in the second forty years. Arterio- 
sclerosis is unquestionably the most significant of the various 
disorders which beset us as we grow older, because of its al- 
most universal incidence and because of its multiple and protean 
manifestations. We are very prone to think of diabetes, heart 
disease, apoplexy, or mental depreciation due to arteriosclerosis 
as being separate disease entities, whereas in reality all these and 
several other disturbances are but consequences of changes in 
the arteries affecting the nutrition of the several parenchymal 
structures. 

The second major group of disorders are those associated with 
metabolic disturbances. Here we include diabetes mellitus, the 
climacterics, both male and female, gout, anemia, and obesity. 
Third are the various forms of cancer. Unfortunately, cancer is 
commonly assumed to be one disease by the majority of people. 
There arcotpany forms of cancer, probably as many as there are 
different kinds of infection. The solution of the problem of the 
causation of cancer will not be simple. Many causes will be 
found, and, in years to come when the history of the cancer 
problem is written, it will be compared to the history of infective 
diseases and the isolating of the various* organisms responsible 
for the various specific infectious diseases. 

Of all these major chronic disabling illnesses which are the 
major hazards of senescence, the circulatory disorders are by 
far the most important, both from the viewpoint of mortality 
and prolonged disability. There is approximately ten rimes more 
disability in the land today as a result of vascular disease in later 
life than there is as a result of cancers. Conservative estimation 
reveals that there are approximately six hundred thousand deaths 
annually as a result of vascular disorders. 

Unfortunately, interest in these various* disorders has not 
paralleled their importance. Because of the asymmetry of interest, 
money for research into these diseases has been unwisely dis- 
tributed. To illustrate this let me quote Doctor Henry Simms of 
Columbia University, who made a very careful study of the 
money spent in the year 1940 on research into the several types 
of disease. Medical schools, endowed foundations, public and 
governmental agencies, and industry spent two dollars on research 
in cancer for each death due to cancer in 1940. In the same year 
for each death due to infectious diseases four dollars was spent 
in the study of these diseases, and for each death due to polio- 
myelitis, or infantile paralysis, five hundred dollars was spent in 
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Study. In contrast, for each death due to cardiovascular disorders 
in 1940, seventeen cents was expended for research. Until there , 
is a wiser and more logical distribution of funds, guided by actual 
facts and less motivated by panic and emotion or political ex- 
pediency, we can anticipate relatively little progress. It must be 
remarked, however, that in the years since 1940, there has oc- 
curred an increasing awareness of the relative urgency of the 
vascular disorders, so that insurance funds and other monies are 
becoming available for research into the complex problems of 
arterial disease. 

It is obviously impossible to discuss in detail the characteristics 
and significance of all these various illnesses here. To do so 
would involve a course in clinical medicine of considerable 
magnitude. However, all these disorders have certain character- 
istics in common. A brief consideration of these may assist us 
in comprehending some of the complexities which beset the 
clinician dealing with illness in later years. Perhaps the generic 
characteristics are best revealed by contrasting these disorders 
of later years with those which are common in youth. The 
differences in causation are particularly pertinent. In youth almost 
all disease arises from without; the cause is usually relatively 
obvious, either an infection or a recent trauma. JThe causes of 
the acute disorders of youth are usually specific and operative 
only shortly before the beginning of evidences of disease. In 
contrast, the causation of the chronic and progressive disorders 
of later years arises from within; they are endogenous rather 
than exogenous. The causative factors are multiple, frequently 
superimposed, tend to be cumulative, and may have existed for 
a long period of time before there is any awareness that all is 
not well. 

A second point of contrast is that the onset or beginning of 
the acute disorder in youth is usually conspicuous and florid, 
whereas in age these progressive disorders appear insidiously and 
progress for a long period of time without any syiT|>toms what- 
soever. Their course is chronic and, because of the pjrogression, a 
long period of disability before the final disaster of cfeath is usual. 
Furthermore, none of these disorddrs tends to protect the individ- 
ual from others. A child who has measles is at lea^ immunized 
against measles for some years. Arteriosclerosis encourages and 
increases the vulnerability to the other progressive disorders, such 
as diabetes, coronary disease, and the like. None of them protect. 
Lastly, and the greatest import, is that these disorders charac- 
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teristic of the senescent period present great individual variation 
in severity, rate of progression, and causative background. 

The most important of these generic characteristics are; (i) 
the multiplicity of causative factors and the fact that no two 
instances are due necessarily to the same causation, (2) the fact 
that these disorders are frequently overlapping and superimposed, 
and (3) that they are chronic, progressive, leading to long and 
gradually increasing disability over a period of years. It is utterly 
inadequate to attempt to evaluate the significance in any disorder 
from mortality statistics alone. For example, arthritis cripples a 
great many people and is a major source of chronic invalidism, 
but it does not kill. Prolonged disablement may be a greater 
tragedy than quick death. 

SUMMARY 

Longevity is here. An age of age is upon us. But not longevity 
with continued health and usefulness. Longevity is now handi- 
capped by long periods of relative uselessness partly because of 
disability from chronic disease, partly because of social customs 
which put a premium upon youth and penalize the older in- 
dividual both socially and economically in connection with his 
or her employment. Therefore, before congratulating ourselves 
upon the progress of science in the advancement of humanity, 
let us not be smug and complacent, but remember that longevity 
with long disablement is a curse to the individual, to the family, 
and to the state. Uselessness is the primary tragedy of advanced 
age. Uselessness is aggravated not only by chronic disease but 
also by social prejudices, lack of preparation, and lack of knowl- 
edge. 

Whose responsibility is this problem? Ours: both yours and 
mine. What can we do about it? Three avenues of approach 
are open to us. All of these offer considerable hope that much 
may be accomplished, but progress will require time, labor, and 
money. 

The first avenue is that of education. Education in its broadest 
sense can do a great deal toward developing a sense of individual 
personal responsibility. Use Ather than abuse of the organism 
through the earlier years of life will lead to better health in 
later maturity. It must be emphasized that no one can give 
health. It, like respect, must be earned. Furthermore, we riiust 
stress the fact that health is not a right but a privilege. The in- 
dividual who has insufficient self-control to avoid excessive obesity 
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in later years, and whose knees pain with arthritis for the same 
reason that the springs of an overloaded car groan, and who« 
develops diabetes because increased weight places excessive strain 
upon certain organs, has only himself to blame. Education can 
assist individuals to prepare for senescence. If it is logical for 
the child to prepare to become an adult, it is equally logical for 
the young adult to prepare for senescence. 

The second avenue of approach is through research into the 
fundamental biology of senescence, into the causation of the 
chronic progressive disorders, and particularly research into 
methods of measuring health. For health and biologic age and 
their mensuration are two almost identical problems. 

The third avenue is through a better application of what clinical 
geriatric medicine knows today, through more effective and 
thorough periodic inventory of health. A health inventory is 
more than a physical examination. It should include evaluation of 
the capacities of the individual, both mental and physical, an 
analysis of habits and interests so that wise guidance may assist 
the aging to make the best of their capacities for as long as 
possible. 

What may we hope from assiduous application of ourselves 
to these three modes of attack? Ultimately we jnay hope for 
longevity with health. Longevity with health has immense but 
largely unexplored possibilities. Only the fully mature can re- 
veal the truly splendid potentialities of mankind. Only with a 
mature population can we have hope for a lasting peace without 
constant militaristic policing. Let us keep in mind that; “The 
longer men live, the more time there is to think; to think is to 
grow, and growing live.” 

1949 


The Mystery of Death 

ALEXIS CARREL 

Death can be defined as the distintegration of a living being. 
There are as many kinds of death as of forms of life. A microbe, 
an infusorium, a fish, a tree, do not die in the same manner as 
a human individual. It is in the mystery of our own death that 
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we are, of course, especially interested. One’s death is a simple, 
commonplace phenomenon. First, the disappearance of the men- 
tal and organic activities. And later, the dissolution of the body. 

In death, there are two stages. General death, or death of the 
individual, and local death, or death of the organs. General 
death takes place after the last pulsation of the heart. It consists 
of the breaking of an association. Of the association of tissues, 
blood and consciousness, which is our self. Local death occurs 
later, and is equivalent to the progressive disintegration of the 
organs. We are as ignorant of death as we are of life. Human per- 
sonality and its development are a mystery. A mystery also, its 
disappearance. But we should realize that there are two kinds 
of mysteries. Those which can be conquered by our techniques. 
And those which are forever beyond our reach, i he immense 
night that surrounds the flame of human intelligence hides two 
concentfie v^ealms. The realm of the Unknown, and the realm of 
the Unknowable. There is a frontier between these two worlds, 
a wall that we will never climb. On which side of tliis wall 
is death located? We do not know. To find an answer to this 
question will be a long and difficult task. However, in the course 
of a few hundred years, science may be capable of ascertaining 
whether or not death is to remain forever a mystery. 

METHOD 

We have to consider death from the point of view of experi- 
mental science. Therefore, to ignore all the other points of view. 
For methodological reasons, scientific discipline should not be 
mixed with pliilosophic or religious disciplines. But it docs not 
claim any superiority over them. The mathematician, the poet, 
the hero, the saint may apprehend a deeper reality than the 
experimental scientist does. The intimate world of our body and 
consciousness, as well as the external universe, has many aspects. 
Each of these aspects must be seized by a different procedure. 
Death possesses the manifoldness of life. It assumes, therefore, a 
philosophic, an effective, a moral, an esthetic, a religious, as 
well as an organic aspect. We choose to limit our investigation 
to experimental data. We will, then, have to dismiss temporarily, 
as irrelevant, all theories, doctrines, hopes, and beliefs. 

A positive knowledge of death must be based exclusively on 
operational concepts, that is, on the observations and experim'ents 
necessary to acquire those concepts. Our concepts of death de- 
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pend on the techniques used in the study of this phenomenon. 
They will grow with the development of these techniques. To- 
day, they are still elementary — as elementary as our ideas of the 
wholeness of the body, of the mental and nervous processes, of 
human personality. In spite of their shallowness^ they are the 
only solid foundation of science. 

Must we, however, refuse to listen to the questions asked by 
hundreds of millions of men since the dawn of history? What 
is the meaning of death? How can death be conquered? What 
becomes of the mind after death? In truth, science does not 
possess, for the present, any techniques capable of bringing 
such problems into the experimental field. These questions are, 
therefore, meaningless. But questions without meaning are not 
without usefulness. Men will never tire of asking for an answer. 
Science will be compelled by our curiosity to develop new tech- 
niques, to discover new facts, to enter new territories. But for 
the present, we must content ourselves with the scarcity of 
our data. 


IMMANENT FACTORS OF DEATH 

There are two types of death. Premature death, brought about 
by an accident or a disease. And natural death^^ which is the 
result of senescence, of the wearing out of tissues and organs. 
Natural death is exceptional. For the aging body becomes more 
sensitive to bacteria and to the agents of degenerative diseases, 
and succumbs generally while the organs are still able to work. 
Premature death differs also from natural death because it can 
be prevented. If scientific research is allowed to go on for eight 
or ten centuries, it will perhaps succeed in suppressing disease. 
But there is no hope of our ever conquering old age. 

Death is immanent in life. It depends on constitutional factors. 
Premature and natural deaths are the necessary outcome of our 
mode of being. How do accidents or diseases determine our pre- 
mature end? If we were built like a steamer and divided into 
water-tight compartments, accidents and diseases Would remain 
localized in their effects. They would seldom brii^ about the 
destruction of the whole. But the human body, although made 
of distinct parts, is one and indivisible. The skin, the Sense organs, 
the muscles, the glands, arc united by the gigantic network of 
the nerves to the cerebral and spinal centers. They are connected 
in a most intimate manner by the circulating blood. Each cell 
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receives, directly or indirectly from the blood, the substances 
required for its nutrition. It pours into the circulation its waste 
products and its secretions. Every part depends on all others. 
In spite of its manifoldness, the adult body still possesses the unity 
of the egg, from which it originated. If a bullet or the impact 
of an automobile injures one of the nerve centers, or opens the 
heart or a blood vessel, the nutrition of the entire body stops, and 
death occurs. When bacteria or viruses settle in an organ, they do 
not limit their effect to that organ. Through the blood, they 
invade the body. The danger of a disease comes from the mode 
of nutrition of the organism. Blood and tissue cells live in serum, 
like fish in the water of a small pond. When serum is altered, 
all cells are bound to suffer. 

Death resulting from old age, or natural death, is determined 
by the same factors that cause the growth of the child and 
the matqraqon of the adult. The mechanisms responsible for the 
end of the old individual are already at work in the body of the 
embryo. Growth, senescence, and death are the outcome of irre- 
versible chemical changes taking place progressively within the 
tissues and the blood. These changes can be compared to a stream, 
which flows, not in space, but in time. They are the substratum of 
physiological time, the stuff of which duration is made. The 
existence of these organic modifications renders death inevitable. 
It is a striking fact that the passing of physiological time is much 
more rapid during infancy than during childhood, and during 
childhood than during youth. During maturity and senescence, it 
slows down. Life seems to oppose itself to its own progress. But 
childhood, youth, maturity, and old age, although retarding their 
pace as they progress, lead necessarily to disintegration. Natural 
death is the expression of a certain type of constitution. In the 
same manner as the body is limited in space, it has temporal 
frontiers. Since the time marked by a clock is recorded within 
all living beings by irreversible changes, the conquest of death is 
unthinkable. 

THREE WAYS TO DIE 

There are only three ways to die. By failure of the heart, or of 
the central nervous system, or by alterations in the composition 
of the blood. 

The heart ceaselessly pumps oxygenated blood into the lungs, 
brain, spinal cord, glands, muscles, and all the tissues. It is an 
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extremely resistant organ, but liable to many diseases. Some 
consist of defects in the valves that command the orifices of its • 
four cavities. Others, of a weakening of its wall. The more deadly 
are those of the coronary artery, responsible for its nutrition. 
When this artery or some of its branches become occluded, 
death takes place suddenly. The heart stops also when the blood 
is reduced in volume by a hemorrhage, deprived of oxygen as in 
asphyxia, or modified by the failure of certain organs, or by the 
presence of bacteria. 

We die often from failure of the nervous system. Any lesions 
of the cerebral or spinal centers, such as are produced by occlusion 
of a small vessel, by spontaneous hemorrhage, by a bullet, or by 
a shock, may bring about death. The sympathetic nerves are 
sometimes responsible for our end. An apparently normal indi- 
vidual may die suddenly of emotion, of fear, and even of joy. 

Death occurs, in a third manner, when blood alters its nutrient 
properties or becomes poisonous. These changes affect either 
the red corpuscles or the serum. Life becomes impossible after 
a large hemorrhage, or in anemias when the corpuscles are too 
few in number to bring to the tissues the oxygen they need. 
Also, when these cells are prevented from coming into contact 
with the oxygen of the lungs, as happens in mechanical asphyxia- 
tion or in pneumonia. In many diseases, the chemical composition 
of blood serum is profoundly changed. Tissues are known to need 
certain nutrient substances contained in serum. These substances 
are lacking when an organ, such as the hypophysis, thyroid, 
adrenal glands, etc., becomes deficient. Also, when vitamins or 
salts are not supplied in suflicrent amounts by the food. Serum, 
too, becomes toxic in bacterial infections, in cancer, in degenerar- 
rive diseases of the kidney, liver, pancreas, etc. We have more 
chance of dying by alterations of the blood than by any other 
cause. 

REVERSIBLE DEATH AND IRREVERSIBLE DEATH 

Death is not instantaneous. It qpnsists of a shorter or longer 
process. A man is stabbed through the heart. The blood escapes 
IFrom the wound. Circulation and respiration stop. Personality 
vanishes. The man is legally dea<J. However, he is rfbt hopelessly 
dead. If proper treatment were applied, he would resuscitate. 
Air his organs, even Ms brain, arc still alive. This first stage of 
-death tnay be called apparent^ ot reversible, death. It is real 
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death in the sense that resuscitation has no chance of occurring 
unless very difficult measures are immediately taken. A few min- 
utes later comes irreversible death. At this stage, resuscitation is 
no longer possible because of the disintegration of the nervous 
centers, and finally of all organs and tissues. Each organ dies at 
its own rate. The dissolution of the individual is a history. We 
have to learn the details of this history in order to become 
capable of preventing certain types of death. 

The length of the period of apparent death depends on the 
external temperature, the previous state of tlie body, and other 
factors. It extends from the last pulsation of the heart to the 
time of the disintegration of the nervous substance. Stewart and 
Guthrie found that the respiratory center located in the upper 
part of the spinal cord does not stand complete anemia for more 
than thirty minutes. According to Crile, the cells of the brain 
survive batcilv six to eight minutes after circulation has stopped. 
In experiments made long ago at the Rockefeller Institute, an- 
esthetized dogs were caused to die from an opening of the heart. 
Then the wound was sutured. Respiration and circulation were 
artificially started at various time intervals after the last pulsation 
of the heart. If the circulation had been interrupted for five 
minutes, the dog was resuscitated easily, and remained normal. 
When the anemia had lasted about eight minutes, resuscitation 
also took place. But the intelligence was impaired. After the 
heart had been stopped for about ten minutes, rcsn'''*itation was 
difficult. Although respiration and circulation were reestablished, 
the animal \\’as blind, paralyzed, and could swallow its food only^ 
when it was placed in its mouth. Obviously, the higher cerebral 
centers do not stand anemia for a long time. No attempt, there- 
fore, should be made to resuscitate a man after too long a period 
of apparent death. For he might come back to life without his 
soul, as did the hero of Arthur Train in the story of Dr. Lazarus. 
Some twenty-five years ago, Crile succeeded in resuscitating a 
woman who had died on the operating table. But the circulation 
and respiration were reestablished nine minutes after the heart 
had stopped. Consciousness did not return. The patient remained 
paralyzed. She looked like an animal deprived of its brain. After 
some hours, she died a second and last time. 

These facts are of great practical importance. They demon- 
strate the necessity of quick action when a person faints. Of 
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losing no time in reestablishing circulation and respiration. 
They demonstrate that rapidity is essential in the treatment of' 
asphyxia, as advocated by Paluel J. Flagg and the Society for 
the Prevention of Asphyxial Death. At the surgical clinic of 
Nystrom in Upsala, surgeons, nurses, and operating-room are 
ever ready for patients who die more or less suddenly from 
embolism of the pulmonary artery. At once, the chest is opened, 
the blood clot removed from the vessel, and respiration, as well 
as circulation, started again, before the nervous centers have 
time to disintegrate. 

After death has become definitive, the body is still almost 
entirely alive. Then, organs and tissues begin to die, each in its 
turn. The moment of this elemental death depends on the rapidity 
of the invasion of the bacteria contained in the bowels, and on 
the activity of the enzymes of the tissues. Putrefaction of the 
stomach, of the intestinal walls, of the spleen, takes place almost 
immediately. That of muscles and skin much later. Hair may grow 
for some time on a corpse. When organs are protected against 
bacterial infection, they survive for several hours, possibly for 
several days. In an experiment made at the Rockefeller Institute, 
a kidney was removed from a dog, left outside of the body for 
more than an hour, and grafted back into the animal. In spite 
of this long period of anemia, its condition remained normal. The 
circulation of a limb, as is well known, can be stopped com- 
pletely for three or four hours without any damage to the 
tissues. Fragments of skin taken from a dead body have been 
grafted successfully on a wound. There is probably still living 
in New York a captain of firemen, whose hands are covered by 
skin taken by Dr. Markoe from a still-born infant. In Russia, 
the blood obtained from fresh corpses is utilized for transfusion. 
It is evident that the constituent parts of a dead individual may 
remain alive for a long time when they are kept under proper 
conditions. 

DISINTEGRATION OF THE CELLS AND THE MIND 

However, the entire body is reduced finally through putre- 
faction to gases and ashes. And returns in this manner to the 
inorganic world from which it came. The elemental dissolution 
begins with the death of the tissues and blood-cells. This phe- 
nomenon has been brought to light in a striking manner by 
microcinematography. When a cell is projected on the screen 
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at such a magnification that it reaches the size of a dog or even 
of a man, the details of its life, its agony, its death, are quite 
impressive. In its body, the nucleus floats like a balloon, surrounded 
by the ceaseless agitation of granules and snake-like organs. Long 
arms flow from the outer membrane and extend into the sur- 
rounding medium. The first symptom of approaching death ap- 
pears on the surface of the cell. At many points, the outer 
membrane starts to bubble. Vesicles develop, and suddenly col- 
lapse. The once smooth surface resembles boiling water. The 
arms, or pseudopods, lose their slenderness and the beauty of 
their form. They crumble. The whole being rounds up and is 
shaken by violent convulsions. Then, it becomes completely im- 
mobile. Death has taken place. The cell may keep its form for 
a long time, like a corpse preserved in the sand of the desert 
for twenty centuries. Generally, a new type of activity develops 
after a fe'sy^ moments. The nucleus loses its shape. The other 
organs become indistinct. The body increases in size. Its surface 
bursts. Some fluid spreads outside. Then, these remains begin to 
shrink and completely vanish. 

Normal cell activities stop when such structural changes occur. 
If the long, smooth fibers of the brain cells become irregular 
and discontinuous, their function of conduction is lost. Mental 
activities generally disappear before the death of the body. These 
activities, which we know as an aspect of the living body, never 
manifest themselves after organic disintegration. Nevertheless, 
hundreds of millions of people believe in the immortality of 
the soul. Such a faith belongs to the domain of religion and 
philosophy. Not to that of experimental science. However, the 
spiritists claim that the survival of the soul has been demonstrated. 
That they possess the experimental proof of this phenomenon. 
That messages have been received from dead individuals. These 
individuals are supposed to have revealed, through the help of 
a medium, certain secrets. Sir Oliver Lodge believes that he is 
in communication with his son. A number of articles and books 
have been published on life after death. The evidence brought 
out by psychical research is quite unconvincing. A medium in a 
trance receives from a so-called communicator information re- 
garding certain circumstances of his life or death. These details 
are unknown to those present at the sitting. But later they are 
proved to be accurate. Similar revelations occur also in auto- 
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matic writing. The spiritists assume that the communications 
received in this manner about some events of the life of a dead , 
man show that his mind still survives. According to Broad, con- 
sciousness does not persist, after death, in its entirety. Only a 
psychic principle remains. This principle may unite with the mind 
of a medium, and constitute a sort of consciousness belonging 
both to the medium and to the defunct. Its existence would be 
transitory. It would break up progressively, and finally disappear. 
The importance of the facts on which such speculations are based 
cannot be denied. But the interpretation of the experimental 
results seems to be incorrect. A very serious objection can be 
made to the survival hypothesis. The spiritists neglect the fact 
of the existence of clairvoyance. Clairvoyants have been observed 
to perceive past and future events. For them, there arc no secrets. 
Therefore, it is not possible to make a distinction between the sur- 
vival of a psychic principle and a phenomenon of clairvoyance. 
The revelations attributed by the spiritists to the mind of the 
defunct can be considered as due merely to the clairvoyance 
of the medium. There is no scientific proof, at the present time, 
of the survival after death of the mind, or of a part of the mind. 
But no one has the right to say that such survival is impossible. 
We must remember' that mental activities, although, always bound 
to the body, are not completely described within the four 
dimensions of the physical continuum. Their nature is unknown. 
It is far from being unreasonable to believe that some part of 
human personality may escape death. There will be a vast field 
open to psychical research, when psychical research enlists, as 
physiology has done, the help of scientific methods. 

THE FIGHT OF MAN AGAINST DEATH 

Man will never conquer death. For death is an essential charac- 
teristic of our self. But he will not tire of seeking youth. Medicine 
and hygiene have already considerably reduced th^ number of 
premature deaths. Each new-born child has an e3g)ectation of 
life of nearly sixty years. Still more important results will be 
obtained when degenerative diseases are better known. Also 
when accidents are prevented. Some day, almost every individual 
may reach senescence, and die of old age. Can we progress farther? 
Perhaps, if we learn more about these mechanisms of life that 
bring about death. This problem can be attacked in several 
different ways. 
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The first one consists of analyzing the conditions responsible 
for the aging of tissues. Such studies are the main purpose of two 
methods: the method of tissue culture, and that of the cultivation 
of whole organs outside of the body. When small fragments of 
tissue, removed from an organ, are cultivated like colonics of 
bacteria, they grow for a while, age, and die. What is the cause 
of death.^ Probably the waste products set free by the living cells. 
According to tliis hypothesis, the colonies of cells were washed 
frequently in a saline solution, and given proper food, A striking 
result was obtained. Aging and death were suppressed. The 
colonies originating from a fragment of tissue extirpated from 
a chick embryo nearly twenty-four years ago are still alive. Not 
only are they alive, but they grow as actively as on the first day. 
They double in size every forty-eight hours. Two important 
facts were brought to light by this experiment. First, removal of 
waste prodkicts and proper food prevent, in a colony of tissue 
cells, the occurrence of death. Second, the cells that build up 
the body are capable of unlimited multiplication. They are 
potentially immortal. Still more useful information can be ob- 
tained from viscera living outside of the body. An organ, such 
as the thyroid gland, ovary, testicle, spleen, etc., is placed in an 
apparatus recently invented by C. A. Lindbergh, where it is com- 
pletely protected from bacterial infection. Through its arteries 
a nutrient fluid is caused to pulsate and circulate, just like the 
blood pumped by the heart through the whole body. Under 
these conditions, organs taken from dead animals not only survive, 
but also grow, and set free active substances in the circulating 
fluid. Thus, the mechanisms underlying the development, or the 
degeneration, of anatomical structures may be analyzed. The 
presence of certain chemical substances, and the lack of elimina- 
tion of waste products arc found to cause most of the alterations 
in the organs. 

A second manner of opposing death is the search for the 
physiological factors that determine longevity. Although modern 
hygiene has greatly increased the average duration of life, it has 
not added one year to the life span of the individual. The existence 
of centenarians, however, demonstrates that our body possesses 
greater potentialities than we realize. There are probably, besides 
hereditary qualities, certain modes of life, certain diets, certain 
mental attitudes capable of promoting longevity. The study of 
these conditions is still in its infancy. However, it has already 
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brought to light some significant facts. For instance, the popula- 
tion of pure-bred mice, which inhabited the mousery of the 
Rockefeller Institute, showed that longevity does not depend only 
on heredity. And that it can be modified at will. These mice live^ 
on an average, from seventeen to nineteen montjis. A mouse of 
twenty months can be arbitrarily compared to a human being 
sixty years old. Thus, thirty-two months is a very old age. In 
several groups of the population, no mouse reached this age. In 
23,000 animals that were observed during the entire course of 
their existence, only five were caused to live more than thirty- 
eight months. One died at forty-two months. The age of thirty- 
two months in mice may be assumed to be equivalent to about 
one hundred years in human beings. The experiments demon- 
strated that as simple a factor as a modification in the diet is 
capable of augmenting longevity. But the improvements in the 
food that determined an increase in the stature, in the average 
duration of life, in the number of the young and the size of the 
litters, and a decrease in the incidence of pneumonia, did not 
necessarily promote longevity. On the contrary, the life span 
increased in groups fed on diets that reduced the size of the 
animals and caused a higher death-rate during the first month of 
life. These diets were of great diversity. For instance, fasting, 
combined with a well-balanced diet, for several generations, in- 
creased the longevity of the individuals, their alertness and mus- 
cular strength, while diminishing their stature. Strange to say, a 
deficient diet or certain toxic substances in small amounts also 
permitted a larger number of animals to reach extreme old age. 
The life span is far from being a rigid characteristic of a given 
race. It is probable that a greater longevity could be induced in 
men, as in mice, by appropriate changes in the diet and mode of 
living. 

We may assume also that death could be retarded by a reju- 
venating operation. Through this operation, the subjeict would be 
carried back to a previous stage of his life. Thus, a pairtial reversal 
of physiological time could be realized. Such was th^ purpose of 
Steinach, when he ligated the duct of the testicle. Also of Voro- 
noff in the transplantation into old men of testicles' from chim- 
panzees. The faith in the testicle as an agent of rejuvenation is old. 
It came from Brown-S 4 quard who, after injecting into himself a 
fresli extract of testicle, believed that he had become younger. In 
fact, the problem of rejuvenation is far more complex. It cannot 
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be settled in this simple manner. Old age is due to simultaneous 
alterations of the tissues and the humors, and not to the deficiency 
of a single gland. Even a moderate degree of rejuvenation would 
require profound modifications in the chemical constitution of the 
blood. If an old man were given the endocrine glands of a still- 
born infant, and his serum replaced frequently by a synthetic 
serum of proper composition, he would perhaps be rejuvenated. 
It is not impossible that, in the course of the next two or three 
centuries, rejuvenating procedures will be brought within the 
reach of medicine. 

There is a fourth, although extremely remote, possibility of 
postponing for a long period of time the death of a few individ- 
uals. It is known that certain animals, such as the small arthropod, 
Tardigradtmy partly stop their metabolism when they are dned. 
A condition of latent life is thus induced. If, after a lapse of sev- 
eral weaples^ one moistens these desiccated animals, they revive 
and are capable of leading a normal life again. Although a Tardi- 
gradum contains highly differentiated cells, such as nervous cells, 
it is capable of standing the rough treatment of being dried. Long 
ago, it was reported by Paul Bert that the tail of a rat, after being 
dried, had been transplanted with success to another rat. It goes 
without saying that, so far, this astounding result has not been 
confirmed. More recently, Alexandre Lipschiitz grafted into 
guinea-pigs ovaries that had been partly desiccated. And he 
claimed that these ovaries resumed their endocrine secretion and 
maintained their normal structure. Less dangerous and more effi- 
cient methods of placing mammalian tissues in a condition of 
latent life will probably be discovered. It may become possible to 
suspend metabolic processes and start them again. Animals could 
be put into storage for certain periods, brought back to normal 
existence for other periods, and permitted in this manner to live 
for a long time. We should remember that the Utopias of to-day 
are sometimes the realities of to-morrow. 

The average duration of human life has already been increased 
markedly. It is quite probable that its maximum duration also can 
be more or less considerably extended. Unforeseen discoveries 
may suddenly open new possibilities in the field of rejuvenation. 
The fight of man against death will perhaps succeed too well. For 
the artificial postponement of the death of a large number of 
individuals would be a far greater calamity than death itself. 
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THE SIGNIFICANCE OF DEATH 

Death is neither a calamity nor a blessing. It is a necessity, an 
indispensable condition of life. Our habits and institutions are 
based on its existence. On the fact that a nation consists of a 
sequence of individuals. Death prevents the overcrowding of the 
earth. It liberates the new generations from the burden of the old. 
If the span of life were suddenly increased to one hundred years, 
civilized countries could not stand the economic weight of popu- 
lations composed mostly of senescent individuals. We do not 
realize the immense help brought to society by premature death, 
that is, by diseases and accidents. Death has been the builder of 
civilization. The weak, the diseased, the fools, were not capable of 
resisting its attack directly, or of learning how to protect them- 
selves against illness. Through natural selection, the strong and 
the intelligent persisted, and the great races developed. The suc- 
cess of our battle against death has almost suppressed natural 
selection. The weaklings have become artificially the equal of the 
strong. And civilized countries are encumbered with those who 
should be dead. However, the significance of premature death is 
still important. Degenerative diseases enormously shorten the 
duration of senescence. They render quite rare natural death, 
which is due to the wearing out of the organs. They enfranchise 
individuals from long, dreary years, and society from useless 
weight* 

Death is not an extraneous accident. It is a part of our self. It 
is present in the genes of the ovum. It works within our tissues 
and blood still more actively before birth and during infancy 
than in youth and maturity. It is probably the price that we have 
to pay for our agility, the compactness of our body, the beauty 
of consciousness. For each one of us, there are two kinds of death. 
The death of human beings, or abstract death, which is an in- 
teresting natural phenomenon. And our death, or the death of 
those who are like a part of ourselves. The hygienist* the actu- 
arian, the biologist, deal with abstract death. The physician, the 
priest, and also each one of us, with concrete death. For every 
man, death has a different meaning. Because death is bound to 
one’s life. And the significance of life varies with each individual. 
In general, death is like the end of a dull, mediocre, sad day. 
Sometimes, the peace of sunset in the mountains. Or the rest of the 
hero after the battle. Exceptionally, the immersion of the soul in 
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the splendor of God. In order to apprehend, beyond the realm 
of symbols, the true meaning of death, one must study life, and 
not death. Experimental science has to reintegrate the mind in the 
domain of reality. To analyze it as eagerly as chemical and phyio- 
logical phenomena. To follow it in all its manifestations, espe- 
cially in its abnormal manifestations. For many, many years, we 
must grope our way through darkness. Perhaps, in a very distant 
future, some genius, greater than Galileo, Newton, or Pasteur, 
will conquer from life, in the abysses of the body, the mystery 
of death. 
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